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Let’s Look at the Record! 


1932 

PASSENGER MILEAGE 

Domestic Lines, January to August 

1933 

PER CENT GAIN 

85,245,818 

108,408,620 

27.3 

1932 

★ 

MAIL CARRIED 

] uly-Sept ember, Inclusive (Pounds) 

1933 

PER CENT GAIN 

1,669,608 

1,977,970 

18.5 

The figures tell the story. 

★ 

We’re on the way. Air transport enters 1934 with a 


prospect of still better business, as faster schedules, — more comfortable planes, 
— better service to passengers, — and growing public confidence and slowly 
developing public habit show their effects. An NRA code gives the industry an 
instrument for self-government and a means of resisting waste, — internal con- 
flicts progress steadily towards orderly and amicable settlement, — the ceiling 
and visibility are improving. Now, focus on next year. 
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“Starters function perfectly- •• 
satisfactory in every case” 


— Curtiss Aeroplane and Motor Company, Inc. 



Above is shown the Curtiss Cyclone Hawk, more than 100 of which have been 
furnished to the United States and foreign governments during the past year. 
Characteristics: high speed 200 m.p.h. at altitude, cruising speed 170 m.p.h., land- 
ing speed 60 m. p.h., absolute ceiling 25,000 to 30,000 ft., engine Wright Aeronautical 
Cyclone, 700 h. p. These engines are equipped with Eclipse electric or hand inertia 
starters, regarding which the Curtiss company is quoted above. 


ECL 1 PSE M l N U FA C TV R E S . 


ECLIPSE AVIATION 
CORPORATION 

East Orange, New Jersey 
( Subsidiary of Hcndix Aviation Corporation) 


Hand Inertia Starters • Electric Inertia Starters ■ 
Direct Cranking Electric Starters . Hand Turning 
Gears . Air Injection Starters . Battery Charging 
Generators (voltage regulated). Double Voltage Radio 
Generators (voltage regulated). Radio Dynamotors# 
Engine Driven Radio Dynamotors (voltage regulated) 

• Engine Driven Alternators (constant speed). Engine 
Driven Vacuum Pumps (for Navigating Instruments) 

• Battery Booster Coils - Automatic Supercharger 
Regulators- Booster Magnetos* Fuel Flowmeters 

• Superchargers* Automatic Pitch Propeller Hubs ■ 
lee Overshoe Air Pumps • Flexible Metallic Tubing 
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Announcement 


WE ARE PLEASED TO 
ANNOUNCE THE APPOINTMENT OF 


PACIFIC AIRMOTIVE 
CORPORATION, LTD. 


AS OUR FACTORY SALES AND SERVICE 
REPRESENTATIVE FOR THE PACIFIC 
COAST TERRITORY. « « « A COMPLETE 
STOCK OF B.G. SPARK PLUGS AND B.G. 

SERVICING TOOLS WILL BE FOUND AT 
THE STORES OF PACIFIC AIRMOTIVE 
CORPORATION, LTD., LOCATED AT 
BURBANK AND OAKLAND, CALIFORNIA. 

THE B. G. CORPORATION 

Contractors to the United States Army and Navy and Aircraft Engine Builders 

136 WEST 52nd STREET, NEW YORK CABLE ADDRESS: GOLSTECO, NEW YORK 
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POWER ; . - 



The Wright Cyclone produces higher power outputs at higher altitudes 
than any other radial, air-cooled engine in established service operation 

T HE Wright (Series F) Cyclone is the most powerful radial, air-cooled engine in 
established service operation— at sea level or supercharged for performance at 
high altitudes. Approved Type Certificates have been granted by the U. S. Depart- 
ment of Commerce for the following ratings at full throttle operation at sea level — 
715 h.p. with fuel of 87 octane number 
675 h.p. with fuel of 80 octane number 
645 h.p. with fuel of 73 octane number 

The U. S. Department of Commerce has also granted the Cyclone the following 
approved ratings for high altitude performance —so essential in modem military 

710 h.p. at 7,000 feet with fuel of 87 octane number 

735 h.p. at 4,000 feet with fuel of 87 octane number 

670 h.p. at 2,500 feet with fuel of 80 octane number 

620 h.p. at 4,500 feet with fuel of 73 octane number 

This range of power at high altitudes is not approached by that of any other service- 
proved radial, air-cooled engine built today on a production basis. 
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Makes Possible 
New Military Tactics 


. . . and it heralds new standards 
in commercial flying, too 

IVilLITARY MEN agree that the U. S. Army's new Martin Bomber 
is so far advanced over present military aircraft that it makes possi- 
ble entirely new military tactics. For, although it carries complete 
armament and a terrific bomb load, it has greater speed and agility 
than most of the current light single seat fightersj 

Air transport men see the swords of war as the plowshares of 
peace. They think, not of bomb loads, but of pay loads. They see 
this new war eagle as a plane that, for commercial transport, heralds 
a great advance in pay load per mile per hour. 

In the new Martin Bomber are embodied, for the first time, im- 
portant new discoveries — new developments in aerodynamics, in 
structures, in control, in propulsive efficiency. 

These new developments have been made possible only through 
the closest cooperation between the Officers and Engineers of the 
Army Air Corps, the N. A. C. A. and the Martin organization. 

These same developments, applied to commercial planes, will 
make air transportation far more rapid, more efficient, and more 
profitable than the best that we know today. 


The Glenn L. Martin Company 

Baltimore, Maryland, U. S. A. 
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The rapidly rising poundage of air express has been due in a 
large part to co-operation among the airlines in such matters as 
tariffs, transfers of shipments, and routing. The article here- 
with presented, while based on the past year’s record of one of 
the interline systems, furnishes a representative picture of the 
progress during the year and of the important trends in traffic 
and in the application of air express to the solutions of the 
problems of many businesses. 


Air Express Experiences 

By T. Park Hay 

First Chairman, General Air Express 
Public Relations Director, Transcontinental & Western Air, Inc. 


P ROGRESS toward the solution 
of the problems of air express 
has been accelerated through co- 
operation among the transport 
lines, and interchange of shipments 
among member lines within the groups 
operating in the field has gone far to 
provide national distribution for mer- 
chandise moving by air. By giving 
first consideration to the interests of 
the shipper and to the conditions that 
justify the use of air transport in the 
moving of merchandise, it has been 
possible for air line groups to co- 
ordinate their services and the result 
has been a year of unprecedented 
growth for the express business. 

Three steps are necessary in the 
formation of an interline system such as 
General Air Express, which came into 
being Aug. 3, 1932, as an informal un- 
incorporated association of seven air 

1. Publication of a joint air express 
tariff to include through rates between 

2. Perfection of a shipping document 


or a waybill to permit the free flow of 
traffic over the entire group. 

3. To convince an insurance under- 
writer that the combined services of the 
airlines may be regarded as one opera- 

and obtain insurance covering the 
liability of the companies at a standard 
rate with the same simplicity as though 
a contract had been made with an in- 
dividual line. 

Consider the shipper 

The greatest difficulty in a co-opera- 
tive scheme of this character is the de- 
termination of a policy to control 
equitably the routing of traffic, since 
the natural desire of each member line 
is for long-haul movement. This prob- 
lem has been kept under control from 
the beginning through the adoption of 
a routing policy made in the interests 
of the shipping public, viz.: that the 
routing be done in the manner which 
provided the earliest delivery to destina- 

transfers. 


General Air Express is not in any 
way a pool arrangement. Each in- 
dividual member line collects from each 
haul a rate which approximates 4 cents 
per mile per 100 lb., (80 cents per ton- 
mile). There have been, up to the 

among any of the lines in the group and 
the through rate structure contained in 
the Interline Tariff is made up by com- 
bining the rates in force on each one of 
the individual airlines. In the case of 
interline shipments moving over several 
different routes to a competitive point, 
revenues are divided among the lines on 
the basis of percentage of the total 
mileage flown by each of the companies 
involved. 

Supervision is maintained by the 
Interline Express Committee, composed 
of a representative of each member line, 
and rotating the office of chairman once 
a year, with the assistance of S. F. 
Christy, general secretary. So far, 
there has not arisen within the group 
any serious problem which has in any 
way approached a breach. 
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Air Express is considered to be in 
the very earliest stages of infancy and 
poundage and number of shipments 
handled are not particularly impressive 
when we think of them in terms of a 
national transport system. We must 
bear in mind, however, that this busi- 
ness has been developed against the 
handicap of rates which range from five 
to six times greater than those for rail 
express and that the carrying capacity 
of the planes devoted to express traffic 
has been limited on many of the routes. 
Air express still is regarded by trans- 
port operators as supplementary cargo. 
In its early stages it hardly earned 
more revenue than that derived from 
excess baggage. Today, however, it 
produces from ten to fifteen times the 
revenue obtained from transporting pas- 
sengers’ baggage weighing more than 
the free weight limit. 

Express traffic has enjoyed a greater 
percentage of growth during the past 
year than any other division of the air 
transport industry or of the transport 
industry in general. During the first 
twelve months, the group handled 43,010 
shipments which weighed a total of 
429,149 lb. (This figure eliminates 
duplication in counting shipments pass- 
ing over more than one line.) If we 
compare August, 1933, with the same 
period last year, we find that shipments 
increased 153 per cent and the poundage 
150 per cent. 

Since General Air Express, in its first 
year of operation, transported 46.1 per 
cent of the total air express business of 
the country, the study of traffic, based 
on the records of the organization, can 
be assumed to be representative. 

An analysis of the total number of 
shipments originated from August, 
1932, to September, 1933 (Fig. 1), 
shows a very substantial growth. At 
the end of the first month only 2,200 
shipments were handled. After the 
seventh month of operation the number 
rose to 4.400 shipments and in Septem- 
ber of the present year the monthly 
peak of 5,533 shipments was attained 
and the trend thereafter has been up- 
ward. While the number of shipments 
handled by individual lines vary from 






month to month the variation is similar 
for the three principal member lines 
and a relatively even course with some 
peaks and recessions has prevailed. 

The sharp rise in March, 1933, can 
be attributed to the Bank Holiday when 
New York City was furnishing currency 
for the nation. During this period 
Federal Reserve notes covering entire 
payrolls were shipped by air express and 
telegraph companies forwarded to their 
agents in outlying cities, quantities of 
cash sufficient to meet their estimated 
demands. This rush can be detected also 
by the definite peaks in the charts show- 
ing average weight and average reve- 
nue. (Figures 3 and 4.) 

Long haul or short? 

A study of the average distance (Fig. 

2) which these shipments traveled is 
interesting. The average length of haul 
for the system during the year was 
781 miles. Some of the lines, however, 
have reported a substantial increase in 
short-haul business. While long hauls 
in any form of transportation are the 
most profitable, Transcontinental & 
Western Air derives a substantial 
amount of encouragement out of the 
increase in its short-haul business. In 
the earlier days of express, it was gen- 
erally believed that no one would ship 
a package by airplane in an area that 
could be reached overnight by train. 
This lias been disproved and an in- 
creasing amount of business is now 
moving in 200 and 300-mile areas, 
which distances can be covered in two 
and three hours and where the actual 
saving in time on very short jumps is 
a matter of one to four hours. 

Weight of shipments 

Average weight per shipment (Fig. 

3) , has shown some tendency to drop 
during the past year. In October, 1932, 
the average shipment of one of the 
member lines weighed 19 lb. By the 
middle of November the figure dropped 
to less than 12 lb. It continued at 
12 lb. through April and May and. with 
a slight drop, rose again to 12 lb. in 
July. Then it dropped off to 8 lb. in 
August, 1933. On Transcontinental & 
Western Air. the average shipment 
weight in 1932 was 14 lb. This quantity 
gradually decreased to about 10 lb. in 


January, rose to 15 lb. in April, 1933, 
and has leveled off since at 11 lb. East- 
ern Air Transport has handled ship- 
ments with weight increasing from 44 
lb. in October, 1932, to 9 lb. in Novem- 
ber of the same year, continuing be- 
tween 54 to 8 lb. through April, 1933, 
and then leveling off to 54 lb. through 
August 

These variations are very largely ac- 
counted for by a very substantially in- 
creasing variety of shipments. Sixteen 
months ago the number of commodities 
shipped could be counted on the fingers 
of two hands. To date, there have been 
more than 300 different items moved by 
air express. Another very plausible ex- 
planation of the drop in the average 
weight per shipment is the increase in 
short-haul business which, in the main, 
consists of smaller packages such as 
mats, business from advertising agen- 
cies, photographs, and lighter materials 
which arc being rushed back and forth 
between closely situated trade centers 
in the conduct of a day's business. 
There are many instances on record 
where advertising agencies are pre- 



paring copy and displays, rushing them 
between such points as New York and 
Boston, or Washington and Pittsburgh, 
getting approval of their client, and 
having the display returned the same 
day for immediate production. 

Included in the rapidly increasing list 
of commodities are certain items which 
have become commonplace. Among 
these arc motion picture films, ladies' 
ready-to-wear, automobile parts, electro- 
types, cut flowers, photo plates, can- 
celled checks, newspaper mats, news- 
papers, news photos, and advertising 
matter. Many shippers of these com- 
modities have been brought to a realiza- 
tion of the time saved by using air ex- 
press in emergencies and since have 
made regular use of the service. Others, 
sensing an opportunity to gain a time 
advantage over competitors, or to in- 
crease their distribution range without 
expensive warehousing, have been quick 
to apply the principles of fast transpor- 
tation to the solution of their mer- 
chandising problems. In some cases 
new businesses and new markets, par- 
ticularly for perishables, have been 
developed. 
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Among the daily shippers of automo- 
tive parts are General Motors and 
Chrysler who utilize air express to pro- 
vide faster service for repair work and, 
at the same time, reduce the inventories 
of their distributors. Dress manufac- 
turers are willing to pay a premium to 
get samples in the hands of their sales- 
men a few days ahead of their competi- 
tors. A New York engraving firm has 
discovered that its electros could be 
distributed through the Middle West 
from Cincinnati less expensively than 
from New York and has used the air 
lines to bridge the gap. Cut flowers, 
sea food, and other perishables have 
found new and extended markets 
through air express. 

Ninety per cent of the shippers were 
small scale users. The large shippers, 
constituting the remaining 10 per cent, 
were divided almost evenly as to regu- 
larity and irregularity. This indicates 
that the bulk of shipments comes from 
a very widespread group, providing a 
broad base on which to build traffic. Of 
the total traffic almost one-half was pro- 
vided by large and regular shippers, the 
remainder coming from comparative in- 
frequent users. 

Sixty per cent of the year's business 
came from the motion picture and print- 
ing and publishing industries, the latter 
accounting largely for the June peak 
in shipments originated; 20 per cent 
came from the textile and apparel in- 
dustries whose ramifications include 
many separate manufacturing enter- 

The average revenue per shipment 
for the system during the year, is $3.97. 
A peak was reached during the first 
month of operation when it was nearly 
$5, and it has gradually fallen off by 
reason of the large increase in the num- 
ber of shipments. In August of the 
present year, however, the average 
revenue advanced. (Fig. 4.) 

The peak of the first month of opera- 
tion was due in part to the large num- 
ber of long-haul experimental shipments 
that characterize the initial traffic of 
any express system. 

Building business 

New York City from the beginning 
has furnished the greatest proportion of 






gross revenue, the business originated 
here having constituted an average of 
28 per cent of the total. This has been 
made possible, in a large measure, by 
the fact that in New York the most 
serious attempt to interest the public in 
the use of air express service has been 
made by creation of a commission sales 
force which was established about a 
year ago. Seven men are now devoting 
their entire time to selling the air 
shipping idea in Greater New York 
working on a commission basis. The 
area has been divided off into districts 
and each man is given credit for every 
pound which originates in his district. 
The group is headed by Maj. L. G. 
Brower, sales manager. After months 
of concentrated effort and much foot 
work, some of his men have developed 
their territories to a point of produc- 
tion to which they point with pride. 

In selling this new type of distribu- 
tion service to the New York shippers, 
salesmen use a double contact. Be- 
sides the traffic managers of various 
prospect companies, the sales department 
is also contacted. The sales manager’s 
viewpoint with regard to delivery is 
very often different from that of the 
traffic manager, the latter's job de- 
pending in the main on his ability to 
provide the cheapest and most econo- 
mical means of transporting merchan- 
dise. The former, however, has to con- 
sider many sales wherein delivery time 
is a governing factor. Obtaining the 
good will of both of these department 
heads in many concerns has produced 
unquestionable results. 

Pick up and delivery 

One of the outstanding differences in 
the two existing air express groups is 
in their pick-up and delivery service. 
The Railway Express Agency uses its 
established ground facilities while Gen- 
eral Air Express, in its co-operation 
with Postal Telegraph, has demonstrated 
the adaptability of messenger service de- 
livery for this type of merchandise. The 
comparatively light weight shipments 
are especially suitable for a messenger 
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boy to handle. It has been found that 
the association of rapidity of telegrams 
and the handling of air express ship- 
ments by a telegraph messenger has had 
a favorable psychological effect on the 
shipping public demanding speed. No 
weight limit is placed on shipments and 
packages weighing from 100 to 200 lb. 
are frequently offered. In most of the 
larger cities, a special air express motor 
truck operates between the airport and 
the downtown concentration point where 
the shipments are divided into routes 
and dispatched quickly by messenger 
boys using local transportation. 

The telegraph company has also 
found itself in a position to assist mate- 
rially in merchandising the air shipping 
idea. Stickers calling attention to high- 
speed delivery service of air express 
have been placed on millions of tele- 
grams calling the service to the attention 
of a prospective shipper the moment an 
order is wired in. 

What the future holds 

It is expected that the year 1934 will 
show a very substantial increase in air 
express shipping due to the advent of 
the new high-speed equipment which 
will be accompanied by an increase in 
the number of schedules. This will not 
only provide much quicker delivery time 
with overnight coast-to-coast delivery 
assured on the mid-transcontinental 
route, but the increased frequency of 
schedules will provide more cargo space 
for air express. It is believed that this 
acceleration of the air shipping move- 
ment in general will, by the end of 
1934, create a demand in several sec- 
tions of the country for a specialized 
service carrying express and freight 

Several transport operators are al- 
ready giving serious consideration to 
utilizing some of the planes which will 
be superseded next year by the new and 
faster types as flying freightcars to be 
operated between principal shipping 
centers where deliveries can be made 
overnight without loss of any business 
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In the preceding articles of this series (of which this is the third and 
concluding installment), Mr. Huntington, recognizing a need for greater 
standardization in airplane design, framed up, as a point of departure, a 
general specification onto which the fabric of the airplane of the future 
might be hung. In this article the author proposes his own answer to the 
questions he has raised. 

Search for an Ideal 

PART III 

By Dwight Huntington 

ILLUSTRATIONS BY THE AUTHOR 


O NE might logically distrust the 
physician who, after having 
made his analysis and diagnosis, 
fails to push his plans for the 
cure toward a rational conclusion. It 
behooves us, therefore, to build up, on 
the basis of the specifications and limi- 
tations which we have imposed, some 
concrete suggestion as to the probable 
size, shape, and general appearance of 
the airplane to be developed for the 
private owner of the future. To begin 
with, we will make one basic assump- 
tion from the analysis (Aviation, No- 
vember, 1933, page 349),— our machine 
will be an amphibion of the long hull 
type- ... 

Since the basic consideration in de- 
sign is the relationship between the 
passenger section of the body and the 
power plant, or, more specifically, be- 
tween passengers, engine, and pro- 
peller, — the forms and locations of 
wings, undercarriage, empennage, fuel 
tanks, and luggage lockers may be laid 
aside temporarily. Let us therefore con- 
sider briefly the relative merits of 
several of the many hull-powerplant 
combinations that have been used pre- 
viously and others suggested by some- 
what similar types that have gone 
before. 

Viewing tractor propeller installations 
first, Fig. I is reminiscent of the Key- 
stone-Loening Air Yacht, with inverted 
Vee engine, and later equipped with an 
air-cooled radial type. The original in- 
stallation certainly offered advantages 
in decreased resistance and increased 
visibility, as opposed to the lower power- 
plant weight and increased powerplant 
reliability of the latter air cooled 
machine. 

Fig. 2 was suggested by an old 
French Potez land plane in which the 
engine stood on end, cylinder heads for- 
ward, the propeller shaft at right 
angles to the crankshaft. Here is an 


ideal installation for cooling an in-line 
engine since the propeller blast is 
directed upon the cylinder heads. 

Fig. 3 represents the conventional 

cent of the Eastman Air Yacht, Key- 
stone-Loening Commuter, and similar 
designs. The detached nacelle obviously 
affords the designer a wide range in the 
choice of engine types. 

Fig. 4 shows another overhead engine 
installation and was suggested by an 
Austrian Etrich land type monoplane 
produced in 1914, which utilized an in- 
line, water-cooled engine. In Fig. 5, a 
horizontally-opposed engine has been 
substituted. Such designs encourage the 
use of windshields set at the best angle 
for vision forward and downward. 

Summarizing, we mav conclude that 
Fig. 2 is superior to Fig. 1, 3, 4 and 
5 in several particulars, notably the 
smaller frontal area of the hull-engine 
combination, due to a decrease in the 
depth of the hull and the absence of a 
nacelle; a lower C.G., requiring less 
flotation forward and abeam, due to de- 
creased pitching and rolling moments; 
better visibility forward; increased 
engine accessibility; and more pleasing 
lines. Fig. 2 indicates quite clearly, 
therefore, several of the many advan- 
tages made possible by remote drive 
powerplants as compared with the direct 
drive type. 

Pusher installations 

Glancing at pusher installations it is 
at once apparent that each of Fig. 3, 4, 
and 5 is capable of a pusher adaptation, 
by means of a long drive shaft extending 
across the top deck to the propeller. 

Fig. 6 was suggested by the Wright 
flying boat of pre-war days, in which 
a six-in-line engine drove twin pusher 
screws by means of shafting, chains and 
sprockets. Although shafting and gears 
to a single screw arc here suggested, 



powerplant reliability admittedly is de- 
creased somewhat by the rather elabo- 
rate drive required to attain the good 
engine and propeller locations shown. 

Fig. 7 bears a strong resemblance to 
the Loening Air Yacht of 1919 and 

similar subsequent designs. In the 
former a Liberty V-12 upright engine 
was used, in place of the inverted in-line 
engine illustrated which permits of a 
slightly lower C.G. and increased visi- 
bility abaft. 

Fig. 8 follows the general hull plan of 
the original Loening flying boat of 1911. 
It affords an excellent compromise be- 
tween the installations of Fig. 6 and 7. 

Recalling that Grover C. Loening was 
chief engineer of the Wright company 
at the time the ship indicated in Fig. 6 
was developed, and that Fig. 1, 3, and 7 
also are reminiscent of his designs, one 
may safely conclude that whatever form 
the small amphibion eventually assumes, 
it will bear the unmistakable imprint of 
his pioneering work. 

Fig. 9 is similar to Fig. 8 except that 
the engine has been on-ended, according 
to Potez, in order to replace the chain- 
and-sprocket drive with a simpler, more 
compact, and more reliable shaft-and- 
gear drive. Longitudinal hull space is 
conserved by this arrangement also. 
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Comparing pusher designs it is readily 
apparent that Fig. 6, 8, and 9 are 
superior to Fig. 3, 4, and 5, with shafts 
to pusher propellers, and to Fig. 7, in 
such important matters as decreased 
frontal area, in lower C.G.'s and de- 
creased pitching and rolling moments; 
in increased visibility and in engine 
accessibility. Fig. 3, 4, and 5 therefore 
may be omitted from further discussion. 

pare this installation with that of Fig. 9. 
The former will deliver proportionately 
more power to the propeller; the latter 
permits of more efficient engine and pro- 
peller speeds and affords a saving in 
resistance and in propeller power re- 
quired. Similarly, although Fig. 7 
entails no additional weight in drive 
mechanism. Fig. 9 permits of a sizable 
saving in engine support weight. 

In this connection it is well to bear 
in mind that a potential purchaser can 
visualize the constant threat of a danger- 
ously poised engine far more readily 
than he can follow through the struc- 
ture provided to carry the engine load 
around the passenger section in the 
event of a crash. From the psycho- 
logical viewpoint at least, a good design 
rule to follow with reference to engine 
installation in single-engined ships for 


land use, would be to keep the engine 
out of the upper rear quadrant, assum- 
ing the foremost occupant’s eye as the 
datum point. 

Fig. 7 with its direct drive admittedly 
appears to be the more reliable installa- 
tion, yet when one considers the great 
extent to which reliability of remote 
drive mechanisms has been developed in 
other carriers, particularly in autonio- 

regarding the general re-adoption of the 
idea by airplane manufacturers. The 
original Wright of 1903, it will be re- 
called, employed remote drive. 

Fig. 9 also offers numerous advan- 
tages over the installation of Fig. 6. It 
decreases the length of hull required, 
with a consequent saving in weight; 
permits of placing the pilot well in 
front of the wings and of holding the 
variable loads nearer the C.G. ; the pro- 
peller drive is simpler and of less 
weight; the engine is in a more acces- 
sible location; the fire hazard is de- 
creased; and engine fumes are more 
easily diverted from the occupants. 

Making another important assump- 
tion at this point — that the simplicity 
and reliability of the air-cooled engine 
assures its continued dominance in small 
private planes, we may conclude that 


the Fig. 9 installation also affords air- 
cooling advantages over Fig. 6 and 8. 

The installation shown distinctly 
favors a Vee type engine, which works 
in admirably with the Vee taper of the 
hull at this point. Scooping the air 
directly onto the cylinder heads and 
into the cylinder alley, and expelling it 
transaxially across the cylinders through 
large louvres in the outer cowling, should 
provide an ideal cooling condition, as- 
suming that conventional transverse, 
circular cooling fins are used. The un- 
conventional cylinder designs such as 
the old-style Franklin and the older 
Gyromotor, with radially disposed, co- 
axial fins and tube respectively, are also 
deserving of further consideration in 
connection with the engine installation 
of Fig. 9. As a matter of fact, in-line 
or opposed engines may be used if 

Tractor and pusher 

Comparing finally the best tractor and 
pusher installations (Fig. 2 and 9 respec- 
tively) reveals that the latter includes 
many points of superiority such as 
the greater seaworthiness of the high 
cruiser bow ; better conditions of balance, 
the variable load being nearer the C.G. ; 
improved vision, the pilot being well 
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ahead of the wings ; absence of the pro- 
peller hazard in mooring; increased 
engine accessibility; decreased fire 
hazard, and an easier disposal of engine 

Weighing against the superior cool- 
ing possibilities of Fig. 2 is the added 
hull resistance due to the tractor instal- 
lation. Fig. 9 therefore apparently rep- 
resents an ideal hull-powerplant com- 
bination for the small private amphibion. 

Fig. 10 is an interior view of the 
preceding figure and shows a seating 
door and control arrangement similar to 
the coach model automobile. Luggage 
lockers or collapsible frames may con- 
veniently be located on either side, aft 
of the rear seat, the intervening space 

the engine. Access to this after com- 
partment may be facilitated by design- 
ing a central section of the rear seat- 
back to open forward. 

Assuming that a diesel engine is used, 
the exhaust manifold located behind the 
crankcase in vertical position, with 
silencer above the manifold exhausting 
to the rear of the streamlined gear- 
housing support above the wing, there- 
by avoiding possible sounding-board 
effect, it is difficult to see how the gen- 
eral arrangement of Fig. 10 could be 
greatly improved. The fuel tanks could 
be placed in the hull, underneath the 
flooring. Should a gasoline engine be 
utilized, however, the stub wings prob- 
ably would provide a more acceptable 
location for the tanks. 

Secondary considerations 

Proceeding with the secondary de- 
sign considerations, which govern the 
planning of side flotation, undercarriage, 
and wing units, it is at once apparent 
that these are capable of collective as- 
well as individual treatment. 

tried and proved systems are available; 
individual floats, and Dornier type fins. 
Much could be written in favor of each 
system, yet the latter appears to offer 
one big advantage in providing an ex- 
cellent and broad support for the prin- 

illustrates this point It is assumed, of 
course, that the general design of the 
undercarriage will carry out the sugges- 
tions previously made, which will place 
the ship normally in level position and 
will bring the main wheels back approxi- 
mately in line with the C.G. of the 
loaded ship. Although I have merely 
indicated vertical retraction of the 
wheels to exposed positions above the 
fins, careful design probably could sink 
the wheels in wells provided in the 
upper surfaces of those members, com- 
pletely retracted. Watertight, flatsided, 
metal disk wheels with flat metal tires, 
and more resilient riding shock ab- 
sorbers, are worthy subjects of in- 
vestigation in connection with the type 
of gear shown. 


Three wing combinations suggest 
themselves: (1) biplane; (2) parasol 
monoplane internally braced, and (3) 
the parasol monoplane externally braced. 
In the light oi the preceding analysis 
this superficial study favors the last. 
One factor weighing against tlm biplane 

clearance for the lower wing has been 

Wing bracing 

Several considerations favor the ex- 
ternally braced wing over the internally 
braced variety. Among them autogiro 
competition and a general debunking of 
landing speed mythology call for a 
downward revision of wing loadings 
and relatively larger wing areas. Thus 
attention is focused on the sesquiplane 
type of structure developed by Bellanca 
which is an excellent compromise be- 
tween biplane and internally braced 
monoplane. Wing shock absorbers also 
are on the way and I hazard the guess 
they will be more readily applicable to 
externally braced structures than to 
those braced internally. 

In order to provide adequate height 
for the external wing truss, either a 
raised center section or gull type stub 
wings are necessary. The latter offer 
advantages in visibility abaft, in ap- 
pearance, and perhaps, in aerodynamic 
efficiency. Assuming that advantage is 
taken of the Dornier fins for anchoring 
the lift struts, the gull type stub wings 
may well be designed of sufficient span 
to permit of a folding wing arrangement, 
enabling the propeller to swing clear 
with wings in folded positions. Fig. 12 
suggests this arrangement of Dornier 
fins and gull type stub wings. 

This figure also carries the sugges- 
tion of propeller guards in the form of 
reminders, — small arc-shaped stubs pro- 
truding from the hull chines in the 
plane of the propeller disk. These can 
be seen of course even when the pro- 
peller is swinging and thus they might 
occasionally function as life savers. 

Fig. 13 is a further development of 
the general arrangement suggested and 
includes shallow doors and deck hatches. 
Although it is not contemplated that 
the doors will be used on the water, they 
certainly are advisable for land use to 
obviate excessive climbing, and for that 
reason watertight sills are entitled to 
serious study. Favoring vision for- 
ward and downward are small ports let 
into the hull immediately below the 
windshield wings. The small triangular 
decks thus formed may be used to ad- 
vantage as steps in gaining access to 
the forward deck, for mooring purposes 
and disembarking. 

Other advantages illustrated are the 
exceptionally good visibility for the 
pilot; the feasibility of using the Dornier 
fins as decks for purposes of boarding 
or of working on the engine with cowls 
removed, and the ability to fold the 


wings after mooring, if desired, without 
disturbing the side flotation system. 

Fig. 15 adopts the Bellanca style of 
rigid, lifting-surface wing strut, a well- 
known feature of the Airbus. Assum- 
ing that tapered wing panels are used 
•in conjunction with the Dornier fin 
anchorage, a very efficient wing truss 
should be possible. The old, sensible 
objection to designs which render the 
wing truss vulnerable to undercarriage 
fractures can be met by designing the 
Dornier fins well above the load factors 
for the undercarriage struts. 

Fig. 15 is an air view of our hypo- 
thetical ship and indicates that the gen- 
eral design lends itself to pleasing lines. 

Fig. 16 illustrates that the wings in 
folded positions need not interfere with 
access to the cabin or with rotation of 
the propeller. Thus it is entirely feasible 

hangar, lock the wings in flight position 
and take off, without the assistance 
customarily required by ships of similar 
capacity. 

Summarizing, it appears that if we 
equip a Loening type hull with Dormer 
fins, install a Vee type engine in Potez 
fashion, and brace Bleriot monoplane 
panels by means of Bellanca lift struts, 
etc., we may have the essentials of a 
really good airplane. 

The ideal private plane 

Some readers may sense subtle humor 
in a criticism of the large variety of air- 
plane types which concludes with an 
offer of one more variation. Neverthe- 
less I believe they have yet to gaze upon 
a private airplane designed solely upon 
the basis of thorough, impartial analysis. 

Let us suppose that the most ex- 
perienced and capable aircraft designers 
collectively were to make a thorough 
analysis of the private airplane of the size 
herein discussed. They would take every 
ideal condition into consideration, list- 
ing all desirable qualities in the order of 
importance and the manner in which 
those qualities influenced the design of 
each unit. Improvements hoped for 
would be mixed with those possible of 
immediate attainment as grist for the 
mill. The result would be a conclusive 

ideal airplane, and an unerring ability 
to select all that is meritorious from the 
past as the substantial basis for a design 
anticipating the future. 

Capable studies of such subjects as 
powerplant arrangement and remote 
drive, propeller location, visibility, 
mushabilitv, undercarriage design, fold- 
ing wings and wing shock absorbers, 
airworthiness, seaworthiness, crash and 
fire hazards, etc., would encourage a 
searching analysis of present designs. 

Certainly the present is an auspicious 
time for the industry to weigh the 
anchor of professional jealousy and to 
proceed to a thorough analysis of de- 
sign fundamentals. 


Blue Eagle Takes Wing 

Codification of the Air Transport Industry under the NRA an accomplished fact. 


W ITH the affixation of the 
Presidential signature the pro- 
posed Code of Fair Competi- 
tion to govern the air trans- 
portation industry becomes effective on 
Nov. 27. As anticipated in our review 
of the Code hearings (Aviation, Octo- 
ber, 1933, page 312), the measure in its 
final form incorporated two important 
provisions. First, the pilots, as a pro- 
fessional class are exempted from the 
workings of the code. Their troubles 
have been aired elsewhere under the 
aegis of the National Labor Board. 
Second, the drastic rulings of the origi- 
nal drafts with respect to new competi- 
tion on any route have been modified to 
prevent any appearance of absolute mon- 
opoly for existing air lines. True, the 
Code Authority (including government 
appointees Earl Hughes, Deputy NRA 
Administrator; W. W. Howes, Assist- 
ant Postmaster General ; and E. L. 
Vidal, Director of Aeronautics) must 
pass upon application of new-comers for 
permission to set up operations. The pri- 
mary object, however, is to make o 
that no unfair competition shall 
from operators depending upon rat 
ting, starvation wages to employee . 
safe practices, or seasonal operation fo 
their profits. Monoplies arc not guaran 
teed, but it is necessary that new 
petitors entering a given territory 
the "standards and conditions” to bi 
tablished under the code. The 
has been to secure adequate control of 
competition without crippling develop- 

General Johnson, in presenting the 
final code draft to the President for ap- 
proval, pointed with pride to the proba- 
ble effect on employment — an increase 
of about 15 per cent in personnel, 20 per 
cent in total payroll. Where the extra 
two or three million dollars a year is to 
come from was not touched upon. The 
letter of transmittal, which outlines 
some high spots of the code provisions, 
is herewith given in full, followed by the 
full text of the code: 


Letter of Transmittal 
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a week employed In a managerial, execu- Article V : Labor Provisions 
tive or professional capacity, or as pilots 


[While it is clear that Article III has 
been framed in such a way as to prevent 
any reduction of the effectiveness of the 
Code through wholesale reclassification 
of employees, it is equally plain that the 
way is open for all emergency work with 
a bearing on the safety of life or 
property. There is nothing in the Code 
that might be construed as an excuse 
for any slackness in maintenance of 

Although Par. 1(c) limits ground 
radio operators to 48 hours in any one 
week a certain degree of ambiguity ex- 
ists regarding the status of the personnel 
of remote radio and weather reporting 
stations whose duties, although inter- 
mittent, necessarily cover 24 hours a 
day. Are they to be exempt under the 
emergency clause, or will it be neces- 
sary to triple the number of persons so 
engaged ?] 


Article IF: Wages 




AVIATION 
December, 1933 


ago of employees, hours of work, or general 



Article FI; Administration 
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[In writing the air transport code a 
difficulty has been avoided that has 
caused some dissention in other in- 
dustries. According to usual practice, 
the government has reserved the right 
to appoint one or more non-voting 
members to the Code Authority, but in 
this case it is specifically stated that 
no expense therefrom shall accrue to 
the industry. The commissioner (or 
commissioners) so appointed will pre- 
sumably serve voluntarily, or be paid 
by the government. The actual number 
of governmental representatives is ap- 

in the first paragraph on page 369, 
three men have been appointed. 

Although the powers vested in the 


Authority with respect to the collection 
of reports and statistics are very broad, 
there is little likelihood that any im- 
mediate steps will be taken to institute 
any radical changes in the already 
established channels through which sta- 
tistical information now flows. Prob- 
ably one of the first, and perhaps the 
most important measure to come up for 
consideration, will be the revision of the 
uniform system of accounts now im- 
posed on mail carriers by the Post Office 
Department. 

The Code Authority has no powers to 
make new rules, nor to enforce any 
regulations not specifically covered by 
the Code. Any employer or employee 
operating under the code has recourse 
to appeal to the NRA Administrator 
in cases of dispute concerning rulings 
of the Code Authority. The Adminis- 
trator has broad powers of control over 
the make-up and organization of the 
Authority to insure that it is truly 
representative of the industry at all 


Article VII: Trade Practices 
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[The Code Authority thus has an 
effective weapon in hand against the 
irresponsible or fly-by-night operator, in 
its powers to require the attainment 
and maintenance of certain "standards 
and conditions” of services offered. It 
will be noted that the rules laid down 
by the Department of Commerce are 
the minimum requirements, and the 
NRA Administrator, acting on the 
recommendations of the Authority, has 
full power to promulgate such additional 
rules as may seem reasonable and in the 
interests of fair competition. The 
presumption is that the standards and 
conditions specified will relate to re- 
liability and safety of service and treat- 
ment of personnel.] 


Article VIII: Ceneral 



Private Charter Services 

By Edward V. Reith 


NCREASING public pressure to fly 
to towns not served by the regular 
air line creates a definite place for the 
private charter service, but prospective 

realize that the cost per mile of charter- 
ing a plane must of necessity be greater 
than the cost of a ticket for the corre- 
sponding distance on an air line. He 
must beware of the fly-by-night operator 
who is willing to cut prices to any level 
simply to get business. In talking prices 
the reliable operator will have one fixed 
price for any given job, and should be 
willing to explain that his charge in- 
cludes storage, fuel, insurance, mainten- 
ance, pilots, sales and depreciation costs, 
as well as a reasonable percentage of 


profit. With such an operator clients 
are reasonably certain that the planes 
arc well maintained and the pilots who 
fly them are capable and conservative. 

Fortunately, the cut-rate operators al- 
most invariably eliminate themselves. 
They are a decided menace to the con- 
scientious and businesslike operator, 
however, because they are constantly en- 
tering the business, donating their capi- 
tal to the experiment, and departing 
with the statement that "aviation does 
not pay.” They are fortunate indeed if 
their departure is not accompanied by 
a serious crash involving the loss of 
equipment and lives. 

Another source of unfair competition 
to the established charter services comes 


from the hired pilots of wealthy private 
owners, who are permitted to rent out 
their planes and services when the ship 

Having no overhead to meet, they can 
naturally offer services at rates much 
under those quoted by legitimate opera- 
tors. Usually the owner is not aware of 
such usage, but if he is, he may welcome 
whatever income is derived from this 
source to offset his hangar storage 
charges. There are laws to prevent 
privately owned automobile competition 
with taxicabs, and' it might not be a 
bad idea to make some similar discrim- 
ination between the airplane owned for 
pleasure and the one maintained for 
purely business purposes. 
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In bringing to a conclusion his interesting series of articles on Italian military 
aviation. Commander Scaroni traces the development of pursuit and training 
types. His long and intimate connection with Italian military aviation, includ- 
ing wartime service as a pursuit pilot, several years in the United States as Air 
Attache of the Italian Embassy, and active command of field and base units, 
have furnished an unusually good background against which to sketch the cur- 
rent status of Italy’s air forces for American readers. 


The Equipment of Air Forces 

ITALY (PART III) PURSUIT AND TRAINING 

By Comdr. Silvio Scaroni 


r N THE FIELD of bombing and 
observation there are indications 
that theory and practice are tending 
to come closer and closer together. 
Once the specific requirements have 
been clearly stated, it is relatively easy 
to produce machines to fulfill them. Ex- 
perts are pretty generally in agreement 
as to the function of bombers and 
observation planes in future wars, but 
the manner of employment of the single- 
seat fighter is still a moot question. 

Of course, a very general specifica- 
tion is easily written. A single-seat 
fighter must have the highest possible 
speed in flight and in climb, it must 
provide the best possible vision for the 
pilot. Its maneuverability must be un- 
questioned at all flight speeds, and it is 
desirable to have the largest possible 
range of action. Trouble develops, 
however, when an attempt is made to 
properly proportion these general and 
sometimes conflicting characteristics. 
In final- analysis, the proportion of each 
of the desirable properties depends on 
the usage to be made of the airplane, 
and it is on this fundamental point that 
experts all over the world hold widely 
divergent opinions, as witness the num- 
ber of types now in existence. Mr. C. G. 
Grey writes in the Aeroplane that "the 
Royal Air Force possesses by far the 


best single-seat fighter in the world.” 
Some of Mr. Grey's contemporaries in 
other countries have been known to 
take issue with him on this point, for 
they hold their own designs in just as 
high regard. It is not my intention to 
enter into the argument as to the su- 
periority of one nation’s fighters over 
another. Each has faced the problem 
from a different angle, and naturally 
has obtained different results. English 
tactics center about the defense of 
London, a problem which requires a 
highly specialized type of aircraft. The 
American specifications are radically 
different and, obviously, the solution 
adopted could not be the same. Italy's 
problem concerns the defense of her 
most important industrial centers, 
which in many cases are located close 
to frontiers. Where England's indus- 
tries are concentrated in a few square 
miles of area, however, Italy's are 
spread out along a line of hundreds 
of miles. In this respect our problem 
is much more similar to that of the 
United States than of England and. 
therefore, our single-seat fighters have 
grown to resemble American types much 
more than they do Britain's interceptor 

One feature in which we are definitely 
interested is the attainment of high al- 


titude and, to promote research in this 
direction. General Balbo has been de- 
veloping at Montecelio a special re- 
search laboratory for studying the be- 
havior of airplane engines in the 
stratosphere. 

Pursuit history 

Turning back the pages of history, it 
will be recalled from a previous chapter, 
that the development of Italian pursuit 
planes lagged the bomber by some three 
years and the reconnaissance plane by 
approximately one year. In 1918 
Ansaldo of Turin produced the first 
Italian pursuit, designated officially as 
the A.l but popularly as the Balilla. 
The performance of this machine com- 
pared very favorably with that of the 
SPAD.XIII supplied to Italy by France 
during the last part of the War. The 
armistice arrived, however, before the 
Balilla was produced in large numbers. 
[For an interesting account of Balillas 
on active service, read “Wings Over 
Poland," by Kenneth M. Murray, re- 
viewed in Aviation, December, 1932.] 

A contemporary of the Balilla was 
the S.SO, designed by Marchctti and 
built by Savoia-Marchetti. This ma- 
chine was a single-strut single-bay 
biplane with the fuselage hung midway 
between the upper and lower wings 
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[somewhat similar to the wartime Bris- 
tol fighter]. It was powered with a 
220-hp. SPA engine. With the adop- 
tion of the Balilla for service squadrons, 
however, the S.SO disappeared from the 
picture. In the period of political dis- 
order which immediately followed the 
War no further designs were produced 
and the Balilla remained the only single- 
seat fighter in service until 1923 when 
it was replaced by the Fiat C.R.l. 

Designed by Rosatelli (originator of 
the B. R. bombing series), this machine 
was a rigid biplane with marked nega- 
tive overhang. In construction it was 
conventional for the period, except that 
the engine mount was made of steel in- 
stead of the usual wood. Later (1925). 
after Fiat had developed a new 12- 
cylinder water-cooled engine (the A.20, 
— 410 hp., at 2,060 r.p.m.), Rosatelli 
designed another single seater for the 
Air Force, the C.R.20. A biplane like 
its predecessor, it differed materially in 
detail, the entire framing of the fuselage 
and wings being constructed of steel. 
The performance was greatly improved 
over the earlier design. The maneu- 
verability was very good and the ma- 
chine was strong enough to withstand 
all types of acrobatic maneuvers as well 
as sustained dives at full throttle. 

The greater part of Italian fighting 
units today arc equipped with the C.R.20 
although, since 1925, many substantial 
improvements have been made. A great 
deal of attention has been given to 
matters concerning the comfort of the 
pilot especially for flights at high alti- 
tudes. The under-carriage has been 
modified so that it is now of the open 



type with oleo-pneumatic shock struts. 
Some of the latest machines are fitted 
with a new Isotta Fraschini V-type air- 
cooled engine, the Asso Caccia of 
440-hp. Others are equipped with the 
A.20 Fiat engine which has an unusually 
high compression ratio, and which 
must use a fuel consisting of a mixture 
of gasoline, alcohol, and benzol. 

A sea fighter 

In 1930 appeared a fighter of novel 
type, the M.41 bis, single-seat flying 
boat. Two fighting squadrons were 
equipped with these machines at that 
time. They are still in service. Natu- 
rally, the plane cannot compete with 
a land fighter but it has been found very 
useful for certain cases in the naval 
field. It was designed by Castoldi, who 
built the plane which won the Schneider 
cup at Norfolk. Va„ in 1926. It is a 


biplane of very clean line, fitted with 
a 410-hp., water-cooled Fiat engine 
mounted as a pusher. With this 
arrangement it is unnecessary to carry 
the additional weight of gun synchroniz- 
ing gear, as the forward field of fire is 
not obstructed by the propeller. As 
indicated by the table, the M.41 bis 
ranks well up among the land type for 
speed and carrying capacity and exceeds 
its nearest competitor by one full hour 
in flight duration. 

By 1931 progress in the design of 
bomber and reconnaissance types had 
reached a point where their speeds were 
equal to or better than the best pursuit 
of the late 192Q's. and it was obvious 
that the fighting ships must be pushed 
to higher speeds if their effectiveness 
was to be retained. In 1932 Fiat in- 
troduced the C.R.30, another Rosatelli 
design, to meet the new requirements. 


374 


At a single step top speeds were pushed 
from 168 m.p.h. to 227 m.p.h. The gen- 
eral form of the C.R. series was re- 
tained but an all-metal construction was 
adopted. The power plant is a geared 
Fiat normally developing well over 
600 hp. at 2,600 r.p.m. of the engine 
shaft (1,610 r.p.m. at the propeller). 
The compression ratio is 8. Its two 
banks of six cylinders are arranged in 
a V at an angle of 30 deg. The dry 
weight is 1,047 lb., including hub, 
synchronizing gear, and gasoline pump. 

Pilot vision in the C.R.30 is very 


good, and, although its speed has been 
tremendously increased, its maneu- 
verability has not been greatly reduced. 
With its efficiently-arranged armament, 
speed, and maneuverability, the C.R.30 
makes a formidable competitor for any 
military plane now in existence. In- 
cidentally, one of these machines won 

tary planes in Switzerland in 1932. 

Although details are lacking at the 
time of this writing, it is known that 
Breda. Caproni, anti Fiat are all work- 
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some of which may be ready for public 
exhibition by the end of the year. 

T miners 

Flight training in Italy dates back to 
1911, when Caproni developed a mono- 
plane school type machine. Shortly 
afterward Gabardini (1913) produced 
a training biplane on which, at his fly- 
ing school at Novara, opened in 1914, 
he had instructed over 1,500 pilots by 
the end of the War. His machine has 
to its credit a crossing of the Alps in 
1914. Since the War the basic type has 
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SINGI.E-SEAT FIGHTERS 



TRAINING MACHINES 



been converted into some eight different 
sub-types, the last of which was still in 
service in 1930. 

A number of concerns built primary 
and secondary types of machines fol- 
lowing the War, — including Caproni, 
Breda, Macchi, Cantieri di Trieste, 
Ansaldo, and S.I.A.I. Their ships were 
powered with engines ranging from 40 
to 250 hp., with speeds ranging from 
43 to 155 m.p.h. Machines for the 
third or advanced training stage, which 
was then in force, were almost invari- 
ably service types belonging to the 
obsolescent category. 

In 1929 General Balbo appointed a 
military commission to make a thorough 
study of flight training methods, and 
to draw up a set of standard specifica- 
tions for training machines. Up to this 
time each aviation school had been left 
to provide for its own needs in the way 
of methods and equipment Under this 
system had developed a fantastic situa- 

schools (all private enterprises) were 
using something like 30 different types 
of machines for the three stages in 
which flying courses were then divided. 
The first step was to reduce the training 
curriculum from three to two parts, a 
primary and a secondary stage. This 
made possible the evolution of two types 
of machines only, one for each stage. 

Besides the decision of the commis- 
sion to reduce the training to two stages, 
considerable study was made of the 
problem of simplifying the flying mate- 
rial and reducing the cost per flying 
hour. It was necessary to standardize 
on equipment and if possible to obtain 
machines which could be easily con- 
verted from primary to secondary train- 
ing equipment by simply changing such 
parts as wings, elevator, rudder, or 

This study was hampered somewhat 


by two divergent schools of thought 
which were in evidence at that time. 
One trend was to make a training plane 
difficult to fly, in order to make it pos- 
sible to eliminate unsuitable pilot mate- 
rial from the very beginning. The 
second on the other hand, inclined to- 
ward a machine easily flown, so that 
the largest possible number of pupils 
might he brought to the solo stage. 
Finally, a compromise was readied 
somewhere between the two extremes 
and it has been specified that, for the 
primary period of instruction, the speed 
range of airplanes shall be between 40 
and 87 m.p.h., and for secondary types, 
from 53 to 124 m.p.h. Both types, how- 
ever, must be capable of performing all 
forms of acrobatics, cither solo or dual, 
and must be so constructed that pilots 
can get clear of the cockpit easily and 
quickly in any flight altitude. 

Further details were specified. The 
commission favored biplanes and, from 
a standpoint of economy, recommended 
either composite or all wood types of 

to be adopted on account of simplicity 
and practicability. Other questions to 
be considered were low cost of construc- 
tion and repair, simplicity of construc- 
tion, and ease of assembly and disas- 

As far as engines were concerned, 
the Commission indicated a preference 
for air-cooled types. In-line or V-cylin- 
der arrangements were to be preferred 
over the radial type, on account of their 
lesser susceptibility to damage in nose- 
over landings. For primary, training it 
was suggested that engines be of 130 hp. 
at 1,600-1,700 r.p.m., and should weigh 
from 2.8 to 3.5 per horsepower. For the 
secondary stage, engines should develop 
approximately 230 hp. at 1,600-1,700 
r.p.m., and should weigh 2.6 to 3.3 lb. 
per horsepower. In each case the gaso- 


line consumption should be approxi- 
mately .52 lb. per hp.-hr. at 90 per cent 
of full throttle r.p.m. 

Design competition results 

As a result of a design competition in- 
stituted by General Balbo’s Commission 
against the specifications outlined above, 
a number of machines were presented 
for both categories. Out of the group 
in the secondary class, the Breda 25 was 
selected as the best. This is a biplane 
of composite construction fitted with a 
Lynx engine built by Romeo of Milan. 
The fuselage is of welded steel tubes 
covered partly by duraluminum and 
partly by doped fabric. The under- 
carriage has oleo-pneumatic shock ab- 
sorbers, and the wheels are fitted with 
brakes. Tail surfaces are of fabric- 
covered welded steel. Both fin and 
stabilizer are adjustable. The vision is 
good from both seats, and both cockpits 
are clear of obstruction so that the pilot 
wearing a parachute may leave easily 
and quickly. With a safety factor of 11 
for the entire ship, it may be safely sub- 
jected to the entire range of acrobatics. 

In 1929 another design competition 
was promoted by the Air Ministry for 
sport machines which could be used also 
as a cheap means of training reserve 
pilots. Out of the seven or eight pre- 
sented bv the industry, four were 
selected, the Fiat A.S.l, the Romeo 5, 
the Breda 15, and the CA.100. The 
first three were monoplanes and the last 
a biplane. Of this group, the CA.100 
and the A.S.1 were later selected as 
primary training machines, not only on 
account of their flying ability, but on 
account of their economical construc- 
tion and maintenance. 

The CA.100 is a rigid biplane of 
composite construction, fabric-covered. 
Some of these machines are fitted with 
an Isotta Fraschini engine of 80 hp., 
and others with the Fiat A.50, a radial 
engine of 90 hp. Both engines had been 
developed as a result of the Air Minis- 
try’s design competition mentioned 
above. The A.S.l. on the other hand, 

tion (wood and welded steel), the 
fuselage being covered by plywood and 
the wings by doped fabric. In common 
with the CA.100, it has folding wings. 

Again, although full details are not 
available, it is understood that the Breda 
15, the Fiat A.S.l, the Romeo 5, and the 
CA.100 have undergone considerable 
improvement recently, and that certain 
other new planes for training purposes 

The above covers the current picture 

to personnel, it might be mentioned that 
all pilots assigned to the various offices 
of the Air Ministry, or to other depart- 
ments not connected with the fighting 
units, are formed into special squadrons 
and continue their flying practice on 
standard types of training machines 
modified for improved performance. 
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Tabic I: Performance of Curtlsft-Wrlcht Condor T-32 


The Curtiaa-W right Condor here uacd ia the original model aimilnr t > three in Service and net having the 

lb.; two Wright Cyclones. GR-1820 F-2. Geared 8:5, 720 lip. at 1.950 r.p.m. at 3.000 ft.; threc-blndod 
propellers. II It. 6 in. diameter. (Blade Bettings used in each case are indicated in parenthesis). 


Type of Propeller Fixed Pitch 


Multi-Position 


5.000(1. (m.p.h.) 

5.000 ft. (m.p.h.) 

10.000 ft. (m.p.h.) 


1.000 ft. (m.p.h.) . 

5.000 ft. <m.p.h.) . 

10.000 ft. (m.p.h.) 



Sea level (It. /min ) . 

1.000 ft. (ft./min ). 

5.000 ft. (ft. /min,)... 

10.000 ft- (ft./min). 



Sea level (ft.)... 




All angles available for maximum performance. Dead propeller feathered to 90 deg. during single 


M ODERN airplane design is 
affecting propeller characteris- 
tics in such a way that con- 
trollable pitch propellers are 
becoming essential to satisfactory all- 
around performance. Designers are call- 
ing for geared engines with slow-turning 
propellers to get quiet propeller opera- 
tion and high propulsive efficiencies. The 
result is the use of large-diameter, large- 
blade-area propellers which must be set 
at high pitches, if fixed-pitched, because 
of the high forward speeds of the air- 
planes. The blades then operate during 
take-off and low-speed flight in an atti- 
tude near their stalling point, slowing 
down the engines to a speed where they 
develop considerably less than the rated 
power. 

With the twin-engine transport that 
is so popular today, there is a further 
demand for an adequate ceiling with one 
engine inoperative. Performance under 
this condition is greatly benefited by 
the use of controllable pitch propellers, 
especially when the propeller of the 
dead engine is feathered to reduce its 
drag. Thus, in order to obtain good 
take-off and climb, and, on the twin- 
engine airplane, good single engine ceil- 
ing, the controllable pitch propeller is 
necessarily becoming standard equipment 
on the modern airplane. 

Flight tests and supplementary cal- 
culations have brought out several other 
advantages of controllable pitch propel- 
lers, when of the multi-position type, 
in their improvement of high speed at 
altitude and cruising speed with un- 
supercharged engines at altitude. The 
results of the flight tests of several air- 
planes with Curtiss controllable pitch 
propellers are analyzed here to show 
what improvement can be expected. 
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The most extended series of trials was 
made on the Curtiss-Wright Condor, 
tested by the Flight Test Section of the 
Curtiss-Wright Airplane Company, St. 
Louis, Mo., with several types of engines 
and propellers, including a Curtiss con- 
trollable-pitch type as illustrated in 
Fig. 1. In order to give all the per- 
formance on a strictly comparable basis 
with the propeller as the only variable, 
the data of Table I have been worked 
up from the flight test data. The per- 
formance is for the airplane with two 
Wright GR-1820 F-2 geared engines, 
developing 720 blip, at 1,950 r.p.m. at 
3.000 ft. with power curves as in Fig. 2. 
The three bladed 11 ft. 6 in. propellers 
of Navy Design No. 5550 with a large 
blade area were found to give the highest 
efficiency at high speed, and the blade 
form, size, and section were the same 
for all the propeller conditions com- 
pared in Table I. 

Further aerodynamic refinements 
being made at the present time on the 
Condor have not been taken into account 
in Table I. The performances given 





apply essentially to the standard Condor 

Most of the items tabulated in Table I 
speak for themselves, but "cruising” al- 
ways requires definition. In this case 
the cruising condition is taken as limited 
both by power and by r.p.m., the former 
being held to a maximum of 480 hp. or 
two-thirds of the engine’s rated power, 
and the latter held to 1,725 r.p.m. Thus 
at low altitudes the cruising condition 
is determined by the limit on engine 
output, while at high altitudes (the criti- 
cal point of change depending on the 
type and pitch of the propeller) engine 
speed replaces power as the limiting 

Fixetl-pUch propellers 

At fixed pitch, the propellers had to 
be set at 30 deg. to absorb the 720 bhp. 
at 1,950 r.p.m. in level flight at 3,000 ft. 
The engine speed falls off in full-throttle 
level flight at higher altitudes so that, 
at 10,000 ft., it will be only 1,870 r.p.m. 
This results in a corresponding loss of 
high speed at altitude. The critical point 
for cruising, where engine speed re- 
places power as the limiting factor, is 
at 3.000 ft. In cruising at altitudes above 
3,000 ft., the power absorbed by the 
fixed-pitch propellers at 1,725 r.p.m. is 
closely proportional to the relative air 
density and follows the curve so marked 
in Fig. 2. 

Tico-position propellers 

One blade angle of the two-position 
type of controllable-pitch propeller is 
picked to favor low-speed flight; the 
other, high-speed flight. In the low- 
speed conditions encountered in these 
tests, it would have been desirable to 
have the engines turn 1,950 r.p.m. full 
throttle at the following airplane speeds : 


65 m.p.h. at sea level for best take-off. 

98 m.p.h. at 8,000 ft. for single-engine 
flight. 

110 m.p.h. at all altitudes for best 
climb. 

With only one pitch to take care of 
these three conditions, the 24 deg. set- 
ting, which corresponds with the single- 
engine condition, is chosen as the best 
compromise. The high pitch is set at 30 
deg., as on the fixed-pitch propellers, for 
full-throttle level flight at 3,000 ft. The 
high speeds and cruising speeds will 
then be identical with those of the fixed- 
pitch propellers. Higher cruising speeds 
at high altitudes can be obtained by in- 
creasing the high pitch-angle as will be 
shown below, hut this practice is not 
altogether desirable with two-position 
propellers because of the loss of speed 
and cruising speed at low altitudes. 
Four-position propellers 

A four-position type would give two 
blade angles for the low speed conditions 
and two angles for the high speed cruis- 
ing speed conditions. Since take-off and 
single engine flight arc considered most 
important of the low speed conditions, 
the first blade angle setting is picked at 
22.8 deg. to give full power at 65 m.p.h. 
for take-off. The second is selected at 
24 deg. to provide full power at 98 
m.p.h. for single-engine flight. The 30 
deg. angle of the fixed-pitch propeller 
is the third position intended to take 
care of high speed and cruising opera- 
tion at low altitudes, and the fourth posi- 
tion, reserved for cruising at 10,000 ft. 
is 34.5 deg. to absorb 480 bhp. at 1,725 

The recommended cruising condition 
at 3,000 ft., with fixed pitch propellers, 
was stated previously as 480 bhp. at 
1,725 r.p.m. Since bearing wear and 
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engine life are dependent only on horse- 
power and engine speed, satisfactory 
operation can be maintained at all alti- 
tudes where these conditions obtain. 
Fixed and two-position propellers fulfill 
these conditions only at 3,000 ft. but, 
with four-position propellers, one pitch 
setting can be selected at 34.5 deg. to 
obtain the remarkably higher cruising 
speed at 10,000 ft. shown in Table I. 
Multi-position propellers 

When the pilot can set the pitch to 
the optimum position for each flight con- 
dition, as in the case of the multi-pitch 
propeller, capable of infinite adjustment, 
the maximum performance is obtained. 
It should be noted that the high speed 
at sea level and 3,000 ft. is not affected 
by any controllable pitch propeller in- 
stallation when the basic fixed pitch 
propellers are selected for this condition. 
At higher altitudes, however, the air- 
plane speed is improved with the multi- 
pitch propeller because the blade angle 
can be continuously decreased to permit 
full throttle operation always at 1,950 
r.p.m. 

In cruising at 1,725 r.p.m. the pitch 
is continuously increased with altitude 
so that the engine output is always 480 
bhp., as indicated by the intake manifold 
pressure. This technique gives an ap- 
preciable improvement in the cruising 
speeds at altitude. (Table I.) The pro- 
pulsive efficiency at the 34.5 deg. setting 
is very high in cruising. 

Thus the multi-pitch propellers with 
engines supercharged to 3,000 ft. give 
the same cruising speed at 10,000 ft. as 
can be obtained with engines super- 
charged to 10,000 ft. since, in either 
case, the engines will be cruised at 1,725 
r.p.m. and 480 bhp. To the transport 
operator, tin's should be an important 
advantage because of the increased re- 
liability of the engine and the fuel 
economy gained through using lower 
impeller speeds in the supercharger. 

Rate of climb and service ceiling are 
improved because the blade angle of 
the multi-position propellers can be set 


at exactly the ideal position for the best 
climbing speed. The single engine ceil- 
ing is further improved 1,300 ft. by 
feathering the multi-pitch propeller to 
90 deg. on the dead engine. The bene- 
ficial effects of feathering will be largest 
on very clean airplanes where the drag 
of the idling propeller is a large pro- 
portion of the total drag. 

Based on material presented in 
N.A.C.A. Report No. 464. the following 
characteristics have been determined for 
the three-bladed propellers of 1 1 ft. 6 in. 
diameter on the Condor, assuming same 
as Design 4412. 



This 43 excess thrust horsepower 
gives 88 ft./ min, climb or 1,600 ft. dif- 
ference in ceiling. It is possible that on 
the Condor the drag of the idling pro- 
peller is less than that of the locked 
propeller because it is three-bladed. The 
1,300 ft. -difference is therefore in good 
agreement with the N.A.C.A. 

For take-off with the multi-pitch pro- 
pellers, the blade angle is set at 21 deg. 
at the start of the run and is slowly in- 
creased to 22.8 deg. as the ship leaves 
the ground so that the engines always 
turn 1,950 r.p.m. The electric control 
on the Curtiss controllable pitch pro- 
peller was designed for this condition 
with its speed of operation of 1 deg. 
every three seconds. Furthermore, the 
pitch adjustment with the electric control 
stops automatically at any angle set by 
the pilot on the instrument board in- 
dicator so that he is not given additional 
cares during the take-off. 
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Propeller on the Curtiss F9C-2 

A two-bladed, 9 ft. 0 in. Curtiss con- 
trollable pitch propeller was flight tested 
some time ago on a F9C-2 airplane. Per- 
formance is summarized in Fig. 4. The 
results, which are much the same as 
those obtained more recently on the 
Condor, are: 

Identical high speed at sea level. 

Improvement of high speeds at high 
altitudes. 

Large improvement of climb and 
ceilings. 

Take-off tests of the 02C-2 

Flight tests were made of a Curtiss 
02C-2 “Helldiver" airplane using a 
two-bladed 9 ft. 9 in. propeller with the 
pitch adjustable on the ground. The 
take-off data (corrected to zero wind) 
for this airplane at a gross weight of 
4,250 lb., with a Wright Cyclone 
R-1820E engine (640 bhp. at 1,900 



Generalised effects 

When multi-position controllable 
pitch propellers are installed on an air- 
plane in place of fixed-pitch propellers 
designed and pitched for high speed at 
the critical altitude of the engine super- 
charging, the following improvements 
in performance can be expected on the 



Encouragement for the Private Flyer 


B ELIEVING that many holders of 
private licenses ultimately lose in- 
terest in simply flying about their home 
airport and making practice landings, 
R. U. St. John, manager of the San 
Francisco Bay Airdrome, at Alameda, 
Cal., has been very successful in promot- 
ing small air tours to nearby localities, 
where events of special interest may be 
in progress. By flying in groups pilots 
thus get a considerable amount of cross- 
country experience, without the danger 
or inconvenience that sometimes accom- 
panies attempts to go off on their own. 


Mr. St. John is an enthusiastic flyer 
himself, and has done much to promote 
pleasure flying in his territory by organ- 
izing and leading such short excursions 

To keep people informed as to sched- 

mimeographed bulletin is issued monthly. 
For example, the October issue suggests 
that the football season offers opportu- 
nity for many pleasant week-end ex- 
cursions to games away from home, and 
also that many good hunting localities 
may be reached easily and quickly by 


air. Such places are listed, and the 
names and general conditions of the 
nearest airport noted. A supplementary 
list gives the dates, places, and airports 
of special events in all parts of Cali- 

semi-annual tours organized by aviation 
country clubs and certain of the larger 
fields in the east are familiar, but air- 
port managers may find pleasure and 
profit to be gained by adopting a regu- 
lar program similar to that carried on 
by Mr. St John at Alameda. 
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Aviation 


$700? And How? 

I T IS FREQUENTLY a matter of some little diffi- 
culty to pick the particular story which deserves 
the pre-eminent position of our news pages, but this 
month there could be no doubt. The announcement 
from the Department of Commerce that Director Vidal 
has undertaken to solicit expressions of willingness to 
buy a new airplane of specified characteristics, and 
that the characteristics include a price of $700, has 
set the high-water-mark in news excitement not only 
for November but for a much longer period. Upon 
the Department of Commerce there descends a host of 
messages, dividing themselves neatly into two groups. 
Stripped of excess verbiage, one group reads: “How 
soon can we get delivery?”; the other: “How come?” 
Within the aeronautical industry as outside, there are 
enthusiasts and there are skeptics. There are those 
who cheer the scheme, those who denounce it, and those 
who ridicule it, but we have yet to find anybody that is 
simply indifferent. Applause and denunciation and 
ridicule all have one point in common; all are founded 
quite largely on misunderstanding. No doubt all three 
sentiments would still exist, but they would exist in a 
considerably more enlightened form, if there were a 
more general comprehension of what Mr. Vidal and his 
associates are trying to do. 

For a long time now we have been speculating on 
the private market. A real drive to sell private air- 
planes was made in 1929. but as we'look back it appears 
that the prices were too high and the facilities for serv- 
icing and use too undeveloped to make the test a con- 
clusive one. In 1931 another trial was made, with the 
price barrier much lower and the emphasis on the light 
planes. That one flopped because the planes failed to 
catch the public fancy. But even at that time, and ever 
since, one has periodically heard non-owners expressing 
their willingness to buy without delay “if only there 
were available at a low price a real, sound, factory- 
built product with nothing cheap in its appearance and 
so distributed that you could count on proper servicing." 

CO FOR several years we have lain in the doldrums 
^ and private airplanes have been in the specialty 
class, individually sold to a comparatively small number 


of purchasers. The industry has been unable to de- 
velop a mass production airplane without being assured 
of a mass market; the market, having no ultra-low- 
priced airplanes upon which to focus an expression of 
interest, remained silent and invisible. Each of the 
essential parties to the development of large-scaie pri- 
vate ownership waited upon the other. Each group 
remained hidden in its own trenches, and the No Man's 
Land between them remained uncrossed. 

Now Mr. Vidal sets about to bring them together by 
a triumph of compound hypothesis. To the potential 
purchaser he says : “Assume that an airplane which I 
shall describe exists. What would you do then ?” And 
then he turns immediately to the industry and inquires : 
"Assuming that you can get orders right now for 
10,000 standardized airplanes of small size and rela- 
tively low performance and low price, what kind of a 
ship could you offer and what would the figure be?” 
IF all goes well it may prove that the first group will 
give satisfactory proof of their willingness to place 
orders in numbers as large as those which the manu- 
facturers have been asked to assume, and that the 
manufacturers will declare their willingness to build a 
machine of the type described at the price which the 
potential purchasers have been asked to assume. At 
that point the Director of Aeronautics can step grace- 
fully back out of the center of the picture and announce 
to both groups that the assumptions that he asked them 
to accept have now become facts, and that it remains 
only for them to get together and carry on as per their 
conditional promises. The conditions imposed will have 
been realized. The manufacturers will have declared 
themselves ready to build the planes. The purchasers 
will have declared themselves ready to buy them. And 
it will only be necessary for both groups to go ahead 
and make good on their declarations. 

'T'HE IDEA is amusing in its very simplicity. The 
A industry may not sell 10,000 airplanes, or even any 
large part thereof, but at least we shall have a lot of 
new information. Aside from some temporary unset- 
tlement of the market for existing types of aircraft, 
we believe the results will be good. But there is a 
word of caution that should be said, and a point that 
should be made. 
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Extreme care must be used in interpreting the results 
of the market survey. We assume that the Department 
of Commerce will use such care in its own interpreta- 
tion, but there is always danger that where simple fig- 
ures are given they may be misunderstood or mis- 
applied by those who get hold of them without the 
interpretation or who elect to pay no attention to the 
restrictions and explanations with which they are sur- 
rounded. The total number of replies to a question- 
naire is usually a small fraction of the number that 
receive it, and those replying are not always a fair 
sampling out of the whole number. The enthusiasts 
about a subject are most likely to take the trouble to 
express themselves. Furthermore, a mere declaration 
of willingness to buy, unaccompanied by any explana- 
tion of the conditions under which a plane would actu- 
ally be used or any guarantee of good faith in the 
matter, must be subject to a certain percentage of dis- 
count. There are plenty of people who will gaily write 
‘'Yes” on a piece of paper, but who will not be nearly 
so ready to write their names at the bottom of checks 
for $700 each. Analysis of the returns, and personal 
examination of a few sample cases, can go far to deter- 
mine what the percentage of discount should be. All 
that must and assuredly will be taken into account as 
the Department personnel prepare to make their inter- 
pretations. 

But there is another point. We believe that 10,000 
airplanes of excellent quality could be built for $700 
apiece by a single manufacturer who received a single 
order for the 10,000 machines. They cannot be built 
for any such price under the conditions that existed 
in 1929, with about 180 manufacturers scrambling over 
each other after every individual sale and with no single 
factory getting up to a production of more than a few 
hundred ships. Since the objections to enforced mo- 
nopoly in this field are manifest, and since there is no 
way to get the benefit of mass production on airplanes 
without actually producing a large number of a single 
type, an essential condition precedent to the successful 
accomplishment of the Vidal plan is that the aircraft 
industry should cooperate as no industry has ever coop- 
erated before. The airplane of which 10,000 are to be 
built at a $700 price would have to be designed as the 
Liberty engine was designed during the War, to repre- 
sent the experience and the best thought of a group 
coming from many sources. It would have to be turned 
out in many plants, perhaps with wings built at A and 
landing gears at B and assembly taken care of at C and 
D, and then it will have to be the subject of a concen- 
trated sales campaign in which all effort is merged to 
get as many people as possible into the air. We don’t 
know that that can be done. There are obvious obsta- 
cles of the gravest order. We do know that something 
very much like it would have to be done to make good 
on the Vidal plan, and that is one of several matters 
upon which the aircraft industry should reflect, medi- 
tate, and ponder as this inquest into willingness to buy 
progresses. 
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For want of a liorsoshoe nail 

T HE phenomenal growth of American airlines dur- 
ing the past few years is a matter of record. We 
point with pride to mounting totals in passenger-miles 
flown and in tons of goods carried. Luxurious airlines, 
intricate communication networks and strategically 
located shops and stations for maintenance and repair 
bear witness to the courage and foresight and persistent 
effort that have built up a new transportation system 
through years of unparalleled business depression. The 
technique of airline operations is now reasonably well 
understood, and matters which were formerly in highly 
experimental categories have settled down to routine. 
With that much accomplished, it is time to pause for a 
little salubrious self-examination lest any tendency 
develop to rest on our laurels. It would almost cer- 
tainly be fatal to the entire program of development 
if routine were permitted to engender carelessness 
through even the slightest degree of relaxation of 
watchfulness anywhere along the line. Routine cannot 
replace individual attentiveness and a highly developed 
sense of individual responsibility. 

As is usually the case, the greatest dangers may lurk 
in apparently insignificant things. Many of us may 
remember from the days of our early youth the very 
moral little tale of how a battle was lost because a 
horseshoe nail turned up missing at the psychological 
moment. Now that the basic campaign for air trans- 
port development has been worked out and is more or 
less in running order, it is time to be thinking about 
horseshoe nails. A little chunk of caked mud in a 
retracting gear mechanism, a control secured by straps 
when it should be free, or an almost invisible mark on a 
propeller blade — of such are the horseshoe nails upon 
which the ultimate outcome of the battle may easily 
depend. Public confidence in aircraft is not the fragile 
thing it once was, but it would not survive the impact 
of many thrilling adventures apparently brought to pass 
by obviously careless practices. 

Time-tables, servicing periods, maintenance sched- 
ules and what not may be established and enforced by 
mathematical formula and by fiat, but in the final 
analysis success or failure rests solely with individuals. 
Everyone concerned, from the highest operating official 
down to the youngest beginner in the shops, must 
realize that the lives of passengers and pilots, and so 
the chances of survival not only of his own company 
but of the entire air transportation scheme, are in his 
hands. He has a unique responsibility. 

In air line operation one mistake is one too many. 
To deserve the continued increase of public confidence 
and public patronage we must constantly meet two 
extraordinarily difficult specifications. First, every indi- 
vidual must do his job PERFECTLY. Second, every 
individual must NEVER fail to keep his eyes open 
and his wits sharpened even beyond the strict bounds 
of his own responsibility. Anything short of that is 
a clear invitation to mishap. 
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Supplementing the statistical issue of Aviation, March, 1933. Page numbers refer to that issue. 




How long the operators will continue 
to maintain services at the present 
levels is a matter for conjecture. 


The curve of aircraft production tor 
1933 (as indicated by airplanes licensed 
or identified for the first time) followed 
the normal seasonal pattern much more 
closely than did the curve for 1932. 
Although the early part of the year was 
well below the 1932 level, the gains made 
during the spring carried through well 
into the summer so that it is likely that 
the total number of units produced this 
year will be very close to the 1932 figure. 



on an average month of 4J weeks and 
include only the products of regular 
manufacturers, excluding the home 
builder and the maker of purely experi- 


/V 
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$ 700 private plane 

C ONFIDENTLY believing that pri- 
vate flying can be built up to justify 
at least a fraction of the bright hopes 
of 1929, Aeronautics Branch Director 
Vidal this month conceived an idea, 
initiated a survey. The idea is that if 
a well-finished, high quality, factory- 
built airplane could be sold well under 
$1,000 there should be many purchasers. 
Director Vidal suggests the possible 
price of $700 for the airplanes. The 
survey is to determine how many pur- 
chasers there might be. . 

Director Vidal believes the price of 
$700 could be made for a two-passen- 
ger, low-wing monoplane with a max- 
imum speed of 100 m.p.h. and a landing 
speed of 25 m.p.h. secured by the use 
of wing flaps on condition that 10,000 
could be quickly and easily sold. Built 
entirely of metal, the plane's structure 
would closely parallel automobile fac- 
tory practice. To discover the 10,000 
customers, questionnaires have gone out 
to 34,000 licensed pilots, mechanics and 
holders of student permits. To each 
go the questions: Would you purchase 
a plane of the order described if it 
could be made available in the near 
future? If the answer is No, please 
give your reasons. First week’s replies 
netted 5.642 allegations of willingness to 
buy,' 2,019 rejections. 

Wages of pilots 

While schemes were devised in 
Washington whereby pilots n o w 
licensed might continue to fly, discus- 
sion raged furiously in New York con- 
cerning the conditions of employment 
of professional pilots who fly the trans- 
ports for leading airlines. Though the 
appointment of the fact-finding com- 
mittee (Aviation, November, page 
354) was supposed to lead swiftly to 
final settlement of all issues between 
the airlines and the Air Line Pilots 
Association, the total result to date 
leaves the situation very much as it 
was a month ago. At the hearings, the 
committee, comprising Justice Bernard 
L. Shientag of the New York Supreme 
Court, Lester D. Seymour, and David 
L. Behncke, received statements from 
the representative of the airline opera- 
tors (who supported the adequacy and 
justice of the proposed new scale of 
pay), from the representatives of the 
Air Line Pilots Association (who de- 
nounced it), from Director Vidal of 
the Aeronautics Branch of the Com- 
merce Department (who flatly denied 
hazards of high speed flying and une- 
quivocally supported the hourly basis 
of pay). 

The fact-finding commission pro- 


duced a singularly colorless report, 
declaring their inability to reach an 
agreement and suggesting "that the 
rates proposed by the operators should 
continue without prejudice to the con- 
tentions of the respective parties, pend- 
ing a prompt, thorough, scientific 
investigation of hours of employment, 
wages and working conditions in the 
industry to be made by a governmental 
agency to be designated by the National 
Labor Board." As this was exactly 
the sort of investigation that the fact- 

pected to make, the report sounded like 
a proclamation of incapacity or unwill- 
ingness to do the job, which, to be sure, 
would have been a heavy one. The 
National Labor Board, after one look 
at this document, rejected it and in- 
structed the committee to present data 

findings. In the qieantime, the Labor 
Board ruled that the pay scale retro- 
active to October 1 will still hold. For 
the present at least all lines will con- 
tinue to pay on the new standardized 

pay the first year $1,600, rising $200 
per year to $3,000 in the eighth year, 
and thereafter. The trip pay, varying 
with the cruising speed of the planes, 
ranges from $4 per hour (125 m.p.h. 
cruising speed) to $5 per hour (speeds 
over 200 m.p.h.) with a $2 per hour 
bonus for night flying. Co-pilots re- 
ceive $190 per month for the first six 
months. $210 for the second six months, 
and $225 thereafter. Thus, a first-year 
pilot flying 900 hours during the year, 
40 per cent of it at night and assigned 
a plane with a cruising sped of 160 
m.p.h. would receive a salary of $6,460. 
As a veteran pilot of more than seven 
years standing he would earn $7.S60. 

The pilots’ fight to be excluded from 
the provisions of the Air Transport 
Code (Aviation. October, page 311) 


Calendar 



Serv 


mil P.W.A. 


One month after announcement of 
the allotment of $15,000,000 for Army 
and Navy aircraft, no news of the 
actual release of funds or placing oi 

Though special efforts have been made 
to create an aviation staff for the ad- 
ministration of Public Works Fund, 
none as yet has been appointed. How- 
ever, P.W.A.’s allocations to the Aero- 
nautics Branch, Department of Com- 
merce, to date will go far toward 
modernizing the airways. Of its recent 
allotments of $452,700 (Aviation, No- 
vember, page 354) and $499,125, which 
total $951,825, the Aeronautics Branch 
will spend $720,125 for relocating air- 
ways lighting equipment, establishing 
radio-range beacon stations and install- 
ing blind-landing equipment. $225,000 
will go for 30 new airplanes to replace 
obsolete craft, while the remaining 
$6,700 will be used for an intermediate 
landing field at Fort Plain, N. Y. The 
National Advisory Committee for Aero- 
nautics received $47,944 for repairs to 
the storm-wrecked laboratory at Langley 
Field, Va. (Aviation, October, page 
328). Part of the Navy’s $8,961.- 
052 for shore establishment projects will 
be spent on the air bases at Coco Solo, 
C. Z., Pearl Harbor, Hawaii, Newport, 
R. I., Quantico, Va. $14,500, represent- 
ing a 10 per cent increase over the orig- 
inal authorization, was granted to the 
Navy Bureau of Yards and Docks for 
improvements at the San Diego Air Sta- 
tion. Other Navy expenditures are 
$11,425 for the Philadelphia aircraft 
factory, $3,500 for the air station at 
Pensacola, and $170,700 for repair of 


mage. The A 


ps. War De- 


ved $1,383,442 for 
construction projects, will spend $1,500 
for night lighting in Brooks Field. 
Tex.; $20,986 for the completion of the 
Air Corps hangar at Chicago; $6,000 
and $9,700 for gasoline storage systems 
at Post Field, Okla., and Marshall Field. 
Tex., respectively. $1,125,285 was 
allotted to the War Department for re- 
pairs to storm-damaged properties. The 
U. S. Coast Guard has been granted 
$1,895,000 for the purchase of 31 sea- 
planes, as well as $1,160,000 for five new 


Seadrome in sight 

The application for an allocation of 
$1,500,000 for experimentation with a 
quarter-section of a seadrome, which 
may lead to an airway across the Atlan- 
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tic, was held under consideration by 
the Public Works Administration, sub- 
ject to the approval of the State De- 
partment and President Roosevelt. 
Secretary of Commerce Roper and 
Aeronautics Branch Director Vidal are 
endorsing the scheme, originally 

brought to the attention of P.W.A. by 
the Seadrome Ocean Dock Corpora- 
tion, of which Inventor Edward R. 
Armstrong is president. The original 
plan demanded a loan of $30,000,000 
for the construction of five floating 
landing fields to be anchored in the 
Atlantic Ocean between New York and 
Europe via the Azores along the 39th 
parallel at intervals of 450 miles. The 
Atlantic airway, if completed, will be 
operated as an extension of the federal 

Lufthansa plans ocean route 

Transoceanic postal service between 
Europe and South America is promised 
for early 1934 with the carrier West- 
falen serving as a mid-ocean fueling 
and servicing base. (Aviation, May, 
page 161, July, page 221). Plans for 
the service are based on successful 
trial flights of the Dornier Wal twin- 
engine flying boat Monsoon, which 
recently flew from British Gambia in 
Northwest Africa to the Westfalen, 
was attached to the canvas “train," 
and craned on board. Next day it was 
catapulted off the mother-ship and flew 
to Natal, Brazil. The ship’s flying 
time was 15 hours, 5 minutes, aver- 
age speed 150 m.p.h. In the reg- 
ular service the Germans plan to use 
two flying boats capable of carrying a 
3,000-lb. payload. They will operate 
between Cadiz, Spain, and Brazil with 
an intermediary call at the Canary Isles. 
Directional radio will guide them. 

Possibilities of a service between 
Bermuda and the United States in 1934 
are being discussed by Pan-American 
Airways in conjunction with England's 
Imperial Airways. 

Into the stratosphere 

First Americans ever to accomplish 
a free balloon flight into the strato- 
sphere. Lt. Comdr. T. G. W. Settle, 
U.S.N. and Maj. Chester L. Fordney, 
of the Marine Corps landed their balloon 
at Bridgeton, N. J., on the evening of 
Nov. 20, having taken off at Akron 
early that morning. Their climb to 
61,237 ft. nearly equalled the unofficial 
Soviet record (not homologated by 
the F.A.I.) of 63.000 ft. (11.8 miles), 
and surpassed Piccard’s 53,200 ft. 
(10.1 miles), (Aviation. Nov., p. 335). 
Measurements and recordings of the 
cosmic rays were the main purpose of 
the flight ; in charge of the preparations 
for these tests were Dr. Arthur H. 
Compton, of the University of Chicago, 
and his associate. Dr. R. J. Stephenson. 
Commander Settle is a veteran balloon- 
ist, winner of the James Gordon Bennett 
Cup Race in 1932, and runner-up this 


year to the Polish aeronauts. (Avia- 
tion, Oct., page 327.) 

Profit and Loss 

Curtiss-Wright Corporation’s report 
of a net profit of $582,450, after de- 
preciation, interest, and other charges, 
for the nine months ending Sept. 30, 
stands out in sharp contrast to its net 
loss of $376,306 for the corresponding 
period last year. The consolidated net 
profit for the quarter ended Sept. 30 
was $154,376, or 13 cents on the Class 
A stock, compared with $423,320, or 37 
cents per Class A share in the pre- 
vious quarter, and with a net loss of 
$408,664 the third quarter of last 
year. Of the nine months’ profit, the 
Wright Aeronautical Corporation, con- 
trolled by Curtiss-Wright, contributed 
$508,418 after taxes and other charges. 
This is equal to 85 cents a share on 
the no-par capital stock and compares 
with $148,278. or 24 cents a capital 
share for the nine months ended Sept. 
30, 1932. Net profit in the third quar- 
ter of this year, after the same charges, 
was $77,936, or 13 cents a share com- 
pared with a net profit of $325,097 in 
the preceding quarter and a net loss of 
$218,312 in the third quarter of 1932. 

The remainder of the preferred stock 
of United Aircraft and Transport Cor- 
poration, which has represented only a 
small part of the total capital of the 
corporation, will be retired on Jan. 1 
next. Hereafter the ownership of the 
company’s assets will be represented 
wholly by common stock. Retirement 
of the preferred issue and payment of 
the quarterly dividend will entail a 
cash payment of $8,362,500. Since, at 
the end of 1932 the corporation had 
current assets of $23,868,217. including 
cash of $4,441,414, and U. S. Govern- 
ment securities of $10,977,546, the op- 


eration will not require any new financ- 
ing. A net profit of $642,107 was re- 
ported for the quarter ended on Sept. 
30, equivalent, after preferred dividend 
requirements, to 25 cents a share, as 
compared with $727,181, or 28 cents a 
share in the corresponding quarter of 
last year. For the nine months ended 
on Sept. 30 the net income was equal 
to 76 cents a share on the common 
stock compared with 56 cents for the 
same period in 1932, 

North American Aviation, Inc., and 
wholly owned subsidiaries, reported a 
net loss of $355,859, after depreciation, 
for the first nine months of 1933. As 
the company was reorganized recently 
there are no comparable figures. 

Aviation Corporation and its sub- 
sidiary companies for the nine months 
ending Sept. 30 showed a consolidated 
net profit of $395,819.72. This com- 
pares with a loss of $2,875,002.35 for 
the corresponding period of 1932. The 
consolidated balance sheet of the com- 
pany and its subsidiaries as of Sept. 30, 
1933, reflects current assets amounting 
to $11,288,496.71, as against current 
liabilities of $448,314.18. 

Net profit of $113,307.31 for the 
nine months ended Sept. 30 was re- 
ported by the Waco Aircraft Company. 
Sales (net) amounted to $810,985.67; 
cost of goods sold was $571,533.76, 
leaving a net manufacturing profit of 
$239,451.91. Net profit from opera- 
tions ^totaled $99,748.79 after deducting 
$139,703.12 for administrative, selling 
and engineering expense. Other income 
less other deductions was $13,558.52. 

The Aviation Equipment and Export, 
Inc., at 25 Beaver Street, New York 
City, was recently organized by Samuel 
Xiedelman. The company is integral 
with C. Adrianza and Company, Inc., 
an exporting house in Venezuela. 
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Airplane sales 

Following by two weeks Transconti- 
nental and Western Air’s million-dollar 
order to the Douglas Aircraft Plant, 
American Airways placed a §625,000 
order with Curtiss-Wright for ten 
more Condors. Six fast amphibions 
(top speed 180 m.p.h.) will be delivered 
by the Fairchild Company to Pan- 
American for §217,680 (see page 386). 
The eight-passenger Hornet-powered 
Northrop Delta delivered to Pan- 
American for Mexican operation is now 
in regular service. The Kinner Air- 
plane and Motor Corporation, Ltd., 
Glendale, Cal., recently sold a 300-hp. 
four-place cabin monoplane and three 
Sportsters. A Great Lakes plane and 
an OX-powercd Waco have been sold 
through the Ryan Aeronautical Com- 
pany of San Diego. 

The Skylark Aircraft Corporation, 
of Muskegon, Mich., will revive the 
manufacture of the Driggs Skylark, a 
two-place open biplane equipped with 
either the Rover Inverted or the Cirrus 
Hi-Drive engine. After purchasing the 
assets of the Driggs Aircraft Corpora- 
tion, of Lansing, and Pierson’s Flying 
School, of Belmont, Skylark set up a 
factory, school, and repair service at 
Muskegon County Airport. 

National defense 

An air force one-half as large as all 
of the European nations’ forces put to- 
gether will be sought when Congress 
convenes in January by Representative 
John J. McSwain, chairman of the 
Committee on Military Affairs of the 
House of Representatives, providing 
that no limitation is placed upon air- 
craft at the Geneva Disarmament Con- 
ference, according to the Army and 
Navy Journal. 

The Journal also reports a prospect, 
not officially confirmed, of a special 
committee to survey military, naval, 
and civil phases of aeronautics. Such 
a committee will be appointed presum- 
ably to repeat and bring up to date the 
President’s Aircraft Board of 1925, 
over which the late Dwight Morrow 
presided and which led to the estab- 
lishment of the Department of Com- 
merce Aeronautics Branch and the 
Five-Year Programs of the Army and 
Navy. Rumor has also been rife that 
upon the reconvening of Congress the 
President will request legislation for a 
unified air force and the Department of 
National Defense. 

Macon as war machine 

The rigid dirigible Macon had its 
maiden experience under war condi- 
tions this month in the mock battle 
maneuvers off the California coast. 

Starring the program for Navy Day 
(Oct. 27) was the Macon’s 55-hour 
flight along the California coast. Ob- 
scured by fog and darkness the ship 
remained hidden to all observers despite 


the efforts of warships in San Fran- 
cisco Bay to locate it with their search- 
lights. 

VO Squadron 7M of the Quantico 
Marines flew 3,519 hours during the 
past year without accident and won the 
Herbert Schiff Trophy, awarded an- 
nually to the naval squadron which 
compiles the greatest number of flying 


Improved air service 

Airway extensions continue with 
Northwest Airways’ new service from 
Billings, Mont., to Spokane, Wash., via 
Helena and Missoula. Ten-passenger 
Lockheed Electras will fly between 
Spokane and the Twin cities in approx- 
imately 7| hours, with through con- 
nections for Chicago, New York, and 
other points. American Airways' new 
fifteen-passenger Condors will fly in 11 
hours the Cleveland-Fort Worth service 
inaugurated on Oct. 27. By night 
Lockheed monoplanes designed to carry- 
mail and express at 215 m.p.h. will cut 
3i hours from the day run, making pos- 
sible overnight delivery of Texas mail 
and express in New York, and placing 
Fort Worth within 7 hours and 40 
minutes of Los Angeles. 

public demand the Central Vermont 
Railway has joined with the Boston and 
Maine and the Maine Central Railroads 
in the operation of an airplane passen- 
ger line between Montpelier, Barre. 
White River Junction, Concord, and 
Boston. National Airways, Inc., headed 
by Paul Collins and Amelia Earhart 
Putnam, which has successfully oper- 
ated Boston-Maine Airways, Inc., has 
established the Green Mountain service 
with three-engine Stinson cabin planes. 

10 by the Li-Con Airways, Inc. Morn- 
ing and afternoon round-trips are 
scheduled, with stops at Islip, L. I.; 
Roosevelt Field, Bridgeport, and New 
Haven. Walter T. Varney, former trans- 
port operator of San Francisco, plans 
to establish a taxi service joining 
Czechoslovakia, Rumania, and Bulgaria. 
American planes will be used. 

Readjustment of the time clock mech- 
anism for rotating beacon lights on the 
Federal Airways System is well under 
way and lights operating on a part-time 
basis have been restored to all-night 
operation. This action was the result 
of a decision by Secretary Daniel C. 
Roper ( Aviation. October, page 327). 

Tests with the blind landing systems 
installed at Newark Airport and Oak- 
land, Cal., are being continued by the 
Commerce Department. 

Commercial adaptation of radio fly- 
ing aids is being carried on by the 
Washington Institute of Technology, 
recently established at the College Park, 
Md., airport by a group of radio engi- 
neers who were formerly with the 


Department of Commerce and Bureau 
of Standards. 

Five-hour intercity dash 

Jimmy Wedell flashed by the Bilt- 
more Hotel Tower in Miami on Nov. 
19 exactly 5 hours, 1 minute and 395 
seconds after he had taken off from 
Floyd Bennett Field, New York, 1,210 
miles away, thus cutting more than an 
hour off the previous record. Wedell, 
whose flight was sponsored by Col. 
Henry L. Doherty, president of the 
Florida Year Round Club, averaged 
about 300 m.p.h. in his Wedell Williams 
monoplane. Former record-holder : Lou 
Reichers. 

Activities abroad 

Under the distinguished command of 
Gen. Victor Vuillemin a military squad- 
ron of 30 Potez 25 T.O.E. biplanes 
(450-hp. Lorraine engines) set forth 
from France this month for a group 
flight around French Africa. Shortly 
after the Armistice, Vuillemin flew 
from Constantinople (Istanbul) to 
France in one day, the first time it had 

The crash of the Soviet transport K-7, 
the world’s largest landplane, at Khar- 
kov on Nov. 21, killing fourteen persons, 
was the second blow to Russian aviation 
in recent months. Several high govern- 
ment officials were killed in September 
when the ANT-7 crashed and burned 
(Aviation, November, page 356). The 

quarters for 64 passengers. 

Timed by officials of the French Aero 
Club, Maj. Pietro Scapinelli of the 
High Speed Flying School at Desen- 
zano flew over a triangular closed cir- 
cuit for half an hour at an average 
speed of 619.28 kilometers per hr., 
(384.86 m.p.h.) and was temporarily 
awarded the Bleriot Speed Cup. Do- 

the trophy is to be given permanently 
to the pilot who first attains a speed of 

l, 000 km.p.h. (621.37 m.p.h.). Major 
Scapinelli used the twin-motored Mac- 
chi 72 seaplane in which Lt. Col. Cas- 
sinelli on • Oct 8 set a record of 393.3 

m. p.h. over a closed circuit of 62.1 


Lt. George R. Johnson, 32, of the 
New Jersey National Guard, whose 
discoveries by means of aerial pho- 
tography in the Andes of Peru are 
internationally known, was killed 
on Nov. 5. The plane he was pilot- 
ing crashed near the Red Bank. 
N. J„ airport. Lt. Johnson was 
formerly chief aerial photographer 
of the Peruvian Navy, and was a 
co-leader of the Shippee-Johnson 
Expedition to Peru in 1930-31. He 
was an officer of Aerial Explora- 
tion, Inc., of New York City. 
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miles (Aviation, November, 1933, 
page 355). 

Airport seeks federal aid 

Because Newark, N. J., lacks funds 
to pay the debt charges on the bonds 
issued for the construction of the mu- 
nicipal airport, Mayor Ellenstein will 
ask the government either to buy or 
take over the field in some other way. 
The city apparently forgets that the 
Air Commerce Act specifically prohibits 
the Department of Commerce from 
engaging in airport activities. 

Airlines must pay 

Another gas tax decision against air 
transport ends American Airways’ 
fight in Louisiana. As interstate 
operators, American Airways claimed 
exemption from the Louisiana 5-cent 
gas tax (Aviation, August, page 251), 
but the U.S. Supreme Court declared 
the state tax not unconstitutional. The 
decision recalls that handed down by 
the U.S. Supreme Court in the case of 
Boeing Air Transport vs. Wyoming 
(Aviation, June, page 190) in which 
such a tax was found to be not a re- 
straint upon interstate commerce nor a 
violation of the commerce clause of the 
Constitution. 


Rnssian-Curliss-W right agreement 

Fourteen Soviet engineers have 
been undergoing training in the pro- 
duction of Wright Aircraft Motors 
since July in the Wright Aeronautical 
plant at Paterson, N. J. Last April the 
Curtiss-Wright Corporation made an 
arrangement with the Amtorg Trading 
Corporation by which the American 
engines will be manufactured in Russia 
under American supervision. Certain 
engines, including the radial air-cooled 
Wright Cyclone and the liquid-cooled 
Curtiss Conqueror, are specified in the 
agreement. 

The Curtiss-Wright Corporation 
moved this month from its offices on 
West 57th Street, New York City, to 
new quarters at Rockefeller Center, in 
the R.C.A. Building. The Institute of 
Aeronautical Sciences has a clubroom 
and offices in the same building. 


tel 


C. A. Snow, Jr., a Washington, D. C-, 


of the Department of Commerce. He 


Ray Cooper, manager of many air 
shows in Detroit and elsewhere, has 
been appointed general manager of the 

Major Alexander de Seversky, air- 
craft designer and holder of the world’s 
speed record for amphibions (Aviation, 
November, page 355) is now employed 


by the Chrysler Corporation through its 
subsidiary, the De Soto Corporation, as 
consulting engineer at the same time 
continuing his work with his own com- 
pany, the Seversky Corporation. He 
has recently perfected plans for the pro- 
duction of small all-metal planes to sell 
under §1,000. 

Col. Samuel Price Wetherill, Jr., was 
elected president of the Air Defense 
League to succeed John B. Stetson, Jr., 
former ambassador to Poland, resigned. 
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G Zantford D. Granville, maker of the 

In' '"ncw" York^His 'associates'' are 
Howell Miller and Donald de Lackner, 
formerly of the engineering department 
of the Granville plant in Springfield, 
Mass. 

Fowler W. Barker is now with the 
Aeronautical Chamber of Commerce as 
assistant to Leighton Rogers, executive 


SIDE SLIPS 

By Robert R. Osborn 


TT W. B. of Dundalk, Md., sends a 
clipping from the Baltimore Post, 
giving a bit of German aeronautical 
news, — “One hundred and twenty-four 



We read that under the new pay 
rates for pilots on most of the scheduled 
airlines they arc to receive §7.50 an hour, 
hotel expenses, a portion of the group 
insurance expenses and will get two 
weeks vacation with basic pay. This is 
all very well, but the question which 
still needs to be settled is : who is going 
to pay back the money and cigarettes 
borrowed by the pilots from the chief 
mechanics at the various fields ? 


We are sorry that we missed this 
clipping when it first came in, but we 


consider it still worth while adding to 
the collection, showing as it does the 
great variety of uses to which the air- 
plane can be put : 

“Milwaukee — Mai Freeburg, college 
graduate, law student, air mail and trans- 
port pilot here, was guest of honor at 
the Tripoli Booster club Friday noon, 
in place of the injured Wiley Post, Free- 
burg has twice landed passenger planes 
after propellers have broken and dam- 
aged the landing gear, and once saved 
a Burlington train by flogging it with 


flares before it reached a washed out 
bride. He was decorated by President 
Hoover.’’ — Wisconsin Stale Journal 
clipping, thanks to L. W., of Madison. 

If it were not lor our inviolable rule 
against puns in this column, we would 
inquire if the recent stratosphere flight 
of Lieutenant-Commander Settle and 
Major Fordney might not be an exper- 
iment on the part of the government to 
see just how far inflation could be car- 


Whcnever free-ballooning is the sub- 
ject of conversation we remember the 
story of a friend who used to be in that 
section of Navy operations out of Lake- 
hurst, N. J. He said he was drifting 
along over the pines of South Jersey 
at the end of flight, and it was evident 
that he was going to land in one of the 
numerous swamps for which Jersey is 
famous. The prospect wasn't very 
pleasant but he couldn’t do much about 
it as he was low on gas and was out 
of ballast. However, he drifted over a 
shack in the woods and below him could 



the chute, plop, alongside of the lady 
and her tub, and started to say, “Here, 
will you keep this for me — ?” but didn’t 
get any farther than that. The colored 
lady had completely disappeared so 
quickly he couldn't even tell which direc- 
tion she had run. 
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FLYING EQUIPMENT 



New Equipment 
for Pan American 

S UPPLEMENTING a program re- 
cently announced for the construc- 
tion of six flying boats of unusually 
large size for long-range development 
work, a contract has been let to the 
Fairchild Aviation Corporation for six 
single-engine high-speed amphibions 
which are expected to yield perform- 
ances in the range of modern land planes. 

Practically every known device has 
been employed to reduce parasite and 
interference drag to a minimum. The 
hull has excellent lines with smooth 
metal covering and a minimum of pro- 
jections. All rivets are countersunk 
flush with surface. The monoplane 
wings are of the full cantilevered type 
well filleted at the intersection with the 
hull. The single engine nacelle mounted 
over the center line well forward is not 
only of good aerodynamic form, com- 
plete with N.A.C.A. cowl, but is sup- 
ported on a narrow frame-work built 
closely around the center line of the 
ship with all its members inclosed in a 
single streamlined housing well faired at 
top and base. There are no exposed 
bracing struts or wires of any kind. 

The arrangement of the wheel-type 
landing gear is unique in that the main 
wheels and their supporting structure 
are retracted not into the hull in the 
usual manner, but up into the under- 
surface of the wing just outboard from 
the hull. The retraction is accomplished 
by moving the upper end of the vertical 
strut (which carries wheel fork and 
shock units) inward along the wing 

an electric motor. Another unusual fea- 
ture is in the partial retraction of the 
wing tip floats up against the lower sur- 
face of the wing when not in use, thus 
eliminating the parasite drag of the sup- 
porting strut and much of the interfer- 
ence of the float and strut. The tail 
wheel is also retractable into the after 
portion of the hull. 

The wings, tapered in thickness and 
in plan, arc of the two spar type. The 
interior structure and the covering are 
all-metal, with all exterior rivets coun- 
tersunk flush with the skin. Front spar 
loads are carried across the hull through 
a bulkhead immediately behind the pilot’s 
seat, and rear spar load through a bulk- 
head which divides the cabin into two 
parts. The ailerons are of the conven- 
tional type and mounting. Trailing 
edge flaps are set in those portions of 
the wing inboard from the tip floats. 

The tail surfaces are conventional, 
metal framed and metal covered. The 
fin is built as an integral part of the 


hull. The horizontal surfaces are sup- 
ported by the fin (the stabilizer is braced 
rigidly to the hull through a single strut 
on each side). Both rudder and eleva- 
tor are equipped with control tabs. 

Accommodations are provided for ten 
people, two pilots and eight passengers 
(maximum), the latter arranged four 
each in the two compartments. For cer- 
tain runs the passenger seats may be 
removed from the forward compart- 
ment, thus making it available for cargo. 
Normally, entrance is gained to the 
cabin through a hatch in the port side 
just aft of the wing. Emergency exits 
are provided in the forward cabin com- 
partment and above the pilots’ seats. 

Ahead of the cockpit is a 30 cu.ft. 
space for miscellaneous marine equip- 
ment and baggage. A hatchway in the 
forward part of this compartment per- 
mits one of the crew to go forward for 
anchoring or mooring purposes. An 
anchor locker is in the extreme bow. 
reached through a small hatch in the 
deck. 

Among the auxiliary equipment 
planned for these amphibions is a small 
outboard marine engine which may be 
mounted on a collapsible bracket at the 
bow and operated from the anchor hatch 
for maneuvering the plane on the water 
in crowded harbors, or for emergency 

US The design contemplates the use of a 
Hornet S3D1 engine supercharged to 
deliver 645 hp. at 2,000 r.p.m. up to 
3,000 ft. Hamilton standard controllable 
pitch propeller will be fitted. With this 
power plant the ship is expected to show 
a high speed of 180 m.p.h. at sea level 
as an amphibion, cruising (at 65 per 
cent horsepower) at 155 m.p.h. The 


minimum speed without the flaps is to. 
be 65 m.p.h., 55 m.p.h. with flaps down. 


Kinner Playboy 
Low Wing Monoplane 

T HE first of a new series of Kinner 
low wing monoplanes for general 
sport purposes has recently been deliv- 
ered to Dr. Ross Sutherland, a Cali- 
fornia physician, who plans to make use 
of it not only for pleasure but also for 

The general details of the ship corre- 
spond very closely to those of recent 
high-speed racers. Its thin monoplane 
wings are wire braced both to the upper 
longerons of the fuselage and to the 
undercarriage. The latter is of the di- 
vided type with cantilever wheel forks 
pinned to inverted rigid vee struts. 
Wheels, struts, and shock units are fully 
inclose^ in smooth, streamline housings. 

The fuselage is a rectangular struc- 
ture of welded chrome-molybdenum steel 
tubing, faired to an oval section and cov- 
ered with fabric. The wing stubs and 
landing gear supports are also of 
chrome-molybdenum steel built integral 
with the fuselage. The wing panels 
outboard from the stubs are built up of 
spruce spars with steel compression 
struts, wood ribs, the whole fabric-cov- 
ered. Ailerons are of the tapered type 
incorporating Frise balance and oper- 
ated by a differential control. 

The tail unit is built of welded steel 
covered with fabric. Stabilizer and fin 
are fixed and are rigidly braced together 
with streamline wires. The elevators 
are provided with trimming tabs similar 
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to those in current use on transports. 

Power plant consists of one Kinner 
R-5 160-hp., five-cylinder radial engine 
on a detachable steel tube welded engine 
mount. Fifty-two gallons of fuel are 

fuselage arranged for gravity feed, and 
one located in the right wing stub. In 
addition to the 52 gal. of fuel, the ship 
is licensed to carry two persons and 122 
lb. of baggage. It shows a top speed 
of 135 miles an hour and cruises at 125. 
It climbs 800 ft. in the first minute at 
sea level and has an absolute ceiling of 
some 16,000 ft. Fuel supply is sufficient 
for a cruising radius of five hours. The 
general specifications are: span, 29 ft.; 
length overall, 24 ft. 2 in. ; height, 7 ft. 
9 in.; wing area, 142 sq.ft.; weight, 
empty, 1,370 lb.; useful load, 800 lb. : 
gross weight, 2.170 lb.: wing loading. 
15.27 lb. per sq.ft.; power loading. 13.56 


A Pair of 
Navy Fighters 

A LTHOUGH the Boeing F4B-4 
fighters have been in active service 
for some time, the specifications have 


webbed box beams with wooden ribs 
the upper wings only and are aluminum 

allov trames covered with corrugated 

made in the upper wing panel for 
emergency flotation gear. Tail surfaces 
are all-metal framed, covered with cor- 
rugated dural sheets. Stabilizer is ad- 
justable in flight. 

Landing gear is of straight axle type 
equipped with oleo shock absorbers and 
hydraulic brakes. Side loads are taken 
by a V-truss from the center of the axle 


to the under part of the fuselage. The 
steerable tail wheel is also equipped with 
an oleo shock absorber. 

The power plant consists of one 500 
hp. Pratt & Whitney supercharged 
Wasp. A 55 gal. fuel tank is mounted 
in the fuselage and an auxiliary drop- 
pable tank also of 55 gal. is hung just 
aft of the landing gear. Seven gallons 
of oil are earried in a welded aluminum 
tank. The general specifications of the 
machine are: Span upper, 30 ft., span 
lower. 26 ft 4 in. ; length overall, 20 ft. 
5 in. ; height, 9 ft. 9 in. ; wing area, 227.5 
sq. ft. ; weight empty, 2,301.2 lb. ; dispos- 
able load (as a bomber), 1,045.5 lb.; 
disposable load (as a fighter), 714.3 lb.; 
gross weight (as a fighter), 3,015.5 lb.; 
gross weight (as a bomber with two 
1 16-lb. bombs) , 3,355.6 lb. ; wing load- 
ing, 13.25 lb. per sq.ft.; power loading 
(450 hp.), 6.03 lb. per hp. 

Although few details have been re- 

has been completed on a new type two- 
seat fighter for the Navy, the FF-1. This 
machine is a biplane Of more or less 
conventional form except that the under- 
carriage is completely retractable in 
flight. It is powered with a Wright 
Cyclone and was designed by Grumman 
Aircraft, Inc., Farmingdale, N. Y. 


just been released. This single-seat 
high-performance fighter and light 
bomber was designed primarily for 
carrier use but a number of them are 
also in operation from land bases in the 
hands of Marine Corps pilots. 

The fuselage is of composite construc- 
tion. being built up of welded chrome 
molybdenum steel tubing, metal cowled, 
forward of the front lower wing spar. 
Behind this point a semi-monocoque 
duralumin structure is used. The steel 
tube engine mount is detachable. Wings 
consist of one upper panel and two lower 
panels interconnected by a single N strut 
system on each side. All interplane and 
cabane struts are of streamlined dura- 
lumin tubing. Wings are built up of 
spruce flanged and mahogany plywood 
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Technical Report of the British 
Aeronautical Research Committee, 
1931-32; London, 1933; 2 vol.; 1,100 
pages; $17 approximately. 

Annual Report of the National 
Advisory Committee for Aeronau- 
tics, 1932 (including technical reports 
Nos. 401 to 440); Washington, 1933; 
745 pages; $2.50. 

I T IS a difficult matter to review re- 
ports such as these. They range the 
whole span of aeronautics, and far out- 
side into related fields. Though the 
work is necessarily of somewhat variable 
importance and quality, both the British 
and American committees select and edit 
with such care that the standard is al- 
ways high. The American and British 
practices in publication of research have 
been drawing together in recent years, 
each perhaps learning from the other. 
No longer is it true that the British 
reports are more likely to be highly 
mathematical than the American ones. 

spect it is much less marked than in 
previous years. No longer is it true 
as in the past that the British reports 
are likely to be brief and devoted to a 

ones are longer and arranged each to 
cover a whole group of related studies. 
Both British and American committees 
could in the past be criticized for not 
giving enough specific and practical in- 
formation on the application of the re- 
sults of their studies. While there is 
perhaps still some reason for making 
that criticism, and some opportunity to 
make the reports more immediately use- 
ful than they are to the designer, the 
fault is no longer serious. The British 
volumes still suffer, as always in the 
past, from unsatisfactory presentation 
of graphical material, but a full tabu- 
lation of the figures from which the 

counterbalance. Divorcing one's self 
from every patriotic consideration and 
looking at the volumes together, high 
tribute can be paid to them both and no 
categorical comment can be made on 
their relative merits, though of course 
the National Advisory Committee has 
at its disposal equipment, such as the 
new full-scale wind tunnel and the new 
water channel, for which there is no 
parallel anywhere else in the world, 
while the contents of the British report, 
as always in the past, range over a 


much wider field than the American one 
covers. The American committee pre- 
sents 41 technical reports, the British 
committee 56. 

Among the most striking of the 
British contributions arc a new scries 
of studies on propellers running at very 
high tip speed, an inquiry into the struc- 
tural loads on ailerons, and a large 

tunnel where models are dropped and 
allowed to spin freely while supported 
by a rising current of air. Particularly 
striking among the American contribu- 
tions are the first two reports on the 
effect of nacelle position on over-all 
performance (the studies which fixed 
the engine location for recent twin- 
engined transport and bombing planes), 
the first four of the series on lateral 
control devices of various types, the 
flight tests and performance studies on 
an autogiro, the results of tests on a 
large model of the Akron, and a number 
of papers on various phases of the prob- 
lem of spraying fuel into direct-induc- 
tion engines. Both the American and 
the British reports, of course, are pre- 
faced by the usual thorough and inter- 
esting surveys of the technical progress 
of the year in the countries concerned 
(the American summary being much 
broader than the British one, which is 
almost entirely limited to work done 
under the direct supervision of the 


Aeronautical Research Committee). 


Proceedings of the Forty-Fourth 
Annual Convention of the Na- 
tional Association of Railroad and 
Utilities Commissioners; State Law 
Reporting Company; New York, 1933; 
704 pages; $5. As might be expected, 
the State Utilities commissioners de- 
voted very little time to aviation during 
their annual meeting, as most of them 
have so far been inactive in the aero- 
nautical field. Their proceedings do, 
however, include some fifteen pages de- 
voted to the reprinting of a report of 
the special committee on the regulation 
of air transport and of the discussion 

Reviewing the present situation, the 
report concluded that the action of state 
regulatory bodies should be limited to 
the exercise of police power in the in- 
terest of safety. Two of the members 
dissented, however, and foresaw a need 
for a larger amount of state activity in 


the regulation of air transport. Com- 
missioner Grecnleaf of Kansas presented 
a paper arguing for regulation. Com- 
missioner Drake of Nebraska argued 
against it, at least for the present. The 
book includes a very interesting tabula- 
tion of data on the present policies of 
the states requiring certificates of con- 
venience and necessity for airlines. The 
eleven states listed have so far granted 
a total of 76 certificates (43 of them 
in Pennsylvania), and refused ten ap- 
plications (eight of them in Arizona). 
Pennsylvania has granted 98 per cent 
of all applications; Arizona only 43 per 
cent. The volume includes also the 
paper of Mr. Porter, chairman of the 
Interstate Commerce Commission, argu- 
ing for the creation of a bureau of trans- 
portation at Washington to have regu- 
latory powers over all forms of trans- 
port, — land, water, and air. 

Multiple Lens Aerial Cameras iw 
Mapping, by the Technical Staff of the 
Fairchild Aerial Camera Corporation.; 
New York, 1933; 161 pages; $5. The 
development of aerial photography by 
multiple-lens cameras has progressed 
apace since the publication of Captain 
McKinley’s excellent treatise in 1929. 
Since that time the five-lens camera has 
put in its appearance and has been 
widely accepted by the services for im- 
portant mapping details. The present 
text book has been compiled by tech- 
nicians of the Fairchild Aerial Camera 
Corporation in co-operation with Army 
and Navy photographers to bring the 
subject strictly up to date. It covers all 
phases of the work from the technique of 
taking a picture through the final stages 
of translating photographs into maps. 
Bound in cloth covers, copiously illus- 
trated with photographs and diagrams, 
it makes a valuable addition to the 
library of anyone interested in aerial 
photography. 

Airways of America, Guide Book 
No. 1, by A. K. Lobeck; The Geographi- 
cal Press. Columbia University, New 
York, 1933; 207 pages; $2.50. Anyone 
having the faintest interest in topo- 
graphy. geography or geology would 

the northern route followed by United 
Air Lines. For that matter, it is not 
necessary to make the trip to enjoy 
the book, for it is full of valuable and 
interesting material about large areas of 
the United States. Field work was done 
and the book published under the James 
Furman Kemp Memorial Fund for Re- 
search and Publication in Geology, and 
it is implied that a further study will 
be made of the routes of other trans- 
continental airlines in America. The 
book is fully illustrated by photographs 
made from "the air and a large number 
of charts and maps showing the entire 
route, section by section, from New 
York to San Francisco. 
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SERVICING SHORT CUTS 


Propeller Overhaul Tools 

A MONG new tools and accessories, 
developed at the Naval Air Station 
at Pensacola to promote efficiency and 
production in the propeller shop, is a 
propeller pitch protractor (designed by 
Leo. G. Cox) which embodies the read- 
ing of angles on a clocklike dial instead 
of by vernier. This instrument is cap- 
able of measuring angles to the nearest 
minute of arc, whereas the usual type 
of vernier pitch protractor cannot be 
relied upon for readings nearer than 
five minutes of arc even under favorable 
conditions. The use of a plain reading 
dial — as easy to read as a clock face — 
eliminates many chances of error that 
occur when reading a vernier. 

The value of the new protractor was 
discovered while the instrument was 
still in the development stage. Certain 
propellers set as carefully as possible 
with the old type of protractor were 
issued for service, but were returned to 
the shop because of excessive vibration. 
When checked by the new protractor 
differences in pitch of as much as ten 
minutes of arc between the two blades 
were discovered. Reset by the new pro- 
tractor and reissued without further 
overhaul these propellers gave satisfac- 

The propeller protractor table has also 
been completely redesigned. In place of 
the former solid supporting spindle at 
the end of the table, a hollow shaft is 
fitted through which slides a clamp shaft 
controlled by an air cylinder. A second 
air cylinder raises and lowers a vertical 
stop pin (seen near the head of the 


mallet lying on the table). A two-way 
air valve, shown on the near side of the 
table, controls both cylinders. The pro- 
peller is aligned and held in position by 
two tapered collets (substituting for the 
front and back cones of the engine shaft) 
that are seated in the hub by the down- 
ward pressure of the flat key in the 
clamp shaft when air is admitted above 
the piston in the air cylinder. 

The photograph shows a propeller 
clamped in place on the shaft with one 
blade held in position over the center- 
line of the table by the stop pin. A 
turn of the air valve handle lowers the 
stop pin out of the way and releases 
the clamp so that the propeller can be 
swung into position and rcclamped to 
check the other blade. By means of 
the hand crank at the left of the air 
valve, the stop pin can be traversed 
part way across the table to take care 
of propellers with wider or narrower 
blades. This new arrangement of the 
table not only permits of holding a 
propeller more rigidly than was possible 
on the former spindle but also saves 
much time and labor in making the first 
set-up of each propeller. 


Engine Warming Device 

T HE July, 1932 issue of Aviation 
illustrated an arrangement worked 
out by the maintenance department of 
Eastern Air Transport at Atlanta for 
keeping the Curtiss Conqueror engines 
on the Condors warm while machines 
were standing in the hangar. It will be 
recalled that warm air is delivered to 
the under part of the engine nacelle 
through a canvas duct connected up with 


one of the regular steam heating units 
mounted on the hangar wall. One of 
the accompanying illustrations shows 
another interpretation of this same idea, 
developed by the Swedish air line, A. B. 
Aerotransport, for use in their servicing 
hangars at Malmoe. Individual heating 
units are provided for each engine. 
These consist of small sheet metal cab- 
inets mounted on wheels for easy trans- 
portation, containing a nest of heating 
coils. Large canvas and metal ducts 
connect the heaters with a canvas hood 
completely enclosing the engine. Warm 
air is delivered near the top of the en- 
closure and the cooled air withdrawn 
from the bottom. By forcing hot water 
through the heating coils sufficient warm 
air may be circulated through the engine 
to maintain it well above hangar tem- 
perature even in the coldest weather. 


Simplifying tool marking 

A CCORDING to a recent Bureau of 
Aeronautics News Letter, certain 
naval aircraft repair stations have found 
that an electric pencil simplifies the per- 
manent marking of all hand tools for 
identification. It was formerly the prac- 
tice to stamp small tools with steel 
dies, a slow process at best, and one 
involving a rather high loss of dies, 
for frequently the tool being harder than 
the die the points would flatten and be 
rendered useless. The electric pencil 
method is extremely simple, as it in- 
volves merely an insulated metal elec- 
trode connected to one side of a power 
circuit. The tool to be marked is 
grounded with a suitable clamp, and the 
desired letters are simply traced on it 
with the point of the electrode. 
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THE BUYERS’ LOG BOOK 

Aviation's Card Index of New Equipment 


AIRPORT EQUIPMENT Loader, tractor 

Euclid-Armington Road Machinery Company, 

Cleveland, Ohio 

A SCOOP-TYPE LOADER for handling snow, gravel, 
coal, loose dirt or other bulk materials about air- 
ports or factories is offered as an auxiliary attachment for 
Cletrac tractors. It will fit on either Standard or Hillside 
models (20, 25, or 35) without drilling or altering the 
machine. Hydraulic operation from single control lever. 
Capacity, 14-20 cu.ft. 

Aviation, December, 1933 


DRAFTING EQUIPMENT Drawing machine 

Fletcher F. Milligan Company, 

4601 Prospect Avenue, Cleveland, Ohio 

T HE Wrigraph Draft Block, in the Junior size, is a 
portable drawing machine which can be adapted to the 
needs of aerial navigators and surveyors. Small enough 
to fit into an ordinary brief case, it consists of a A in. 
Masonite board fitted with spring paper clips and a panto- 
graph parallel ruler device provided with adjustable scales, 
triangles and protractor. Holds pads or single sheets. 

Aviation, December, 1933 


ENGINE ACCESSORIES Battery ignition 

Scintilla Magneto Company, Inc., 

Sydney, N. Y. 

I N ADDITION to the standard line of magnetos for 
aircraft engines put out by this company, announcement 
has been made of a new series of parts and equipment for 
battery ignition applicable either to existing engines or to 
be incorporated into new designs. AU equipment for such 
purposes, including a new line of unit switches for single 
or multiple engine installations, is radio shielded. 

Aviation, December, 1933 


ENGINE ACCESSORIES Exhaust manifolds 

Solar Aircraft Company, Ltd., 

Lindbergh Field, San Diego, Cal. 

OPECIALIZING in the design of collector rings and 
O exhaust manifolds, this company is in a position to 
furnish such equipment for all types of engine and in- 
stallation. All manifolds are of stainless steel, welded. 
Special attention is given to problems of expansion, smooth 
gas flow, minimum back pressure. Shops also equipped 
to handle other airplane parts in welded stainless steels. 

Aviation, December, 1933 


LABORATORY EQUIPMENT Stiffness tester 

Smith-T aber, 

North T onawanda, N. Y. 

T HE Model E Stiffness Tester has been developed to 
determine the resistance to bending of all types of 
materials including sheet metals, wires and fabrics. Par- 
ticularly adapted to the testing of extremely light gages 
which cannot be tested for hardness by ordinary methods. 
Handles wires down to 0.050 in., sheet metals to 0.010 in. 
Also adapted to plastic flow studies. 

Aviation, December, 1933 


LABORATORY EQUIPMENT Propeller blade balance 

Toledo Scale Company, 

Toledo, Ohio 

A N INDICATING BALANCE to give direct readings 
of longitudinal moment and out-of-balance on the 
minor axes of metal propeller blades, without reference to 
a master blade, now offered. Scales graduated to 0.1 in.lb. 
on both axes. Adapters available to permit accommoda- 
tion of all blade sizes. Claimed that blades may be bal- 
anced more accurately than by master system. 

Aviation, December, 1933 


SHOP EQUIPMENT Hot air blower 

The Brener Electric Manufacturing Company, 

852 Blackhawk Street, Chicago, III. 

T HE Tornado Heat Blower is designed for use with 
any source of compressed air to furnish a hot blast 
(650 deg. F. at the nozzle) to warm up oils and greases, 
thaw out frozen fuel or oil lines, or to dry out damp 
electrical apparatus. Heating done electrically. Flexible 
cord connection to current source. Equipped with Schrader 
valve. One lever controls both air and electricity. 

Aviation, December, 1933 


SHOP EQUIPMENT Air compressors 

Brunner Manufacturing Company, 

Utica, N. Y. 

T WO new models of self contained compressed air 
units announced, one with usual horizontal tank (H-6), 
and other with vertical tank (V-6) to save floor space. 
Two-cylinder compressor driven by standard make electric 
motor through vee belt. Fitted with automatic pressure 
control, air filter, intake muffler, fan type fly-wheel. 
Hardened and ground shafts mounted in large bearings. 

Aviation, December, 1933 
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Most 

RECORD-BREAKERS 
HAVE THE KENDALL 
HABIT/ 


PERFORMANCE: 




I T isn’t just an accident that so many record- 
breakers in aviation always use Kendall, the 
30 Hour Oil, in tbeir planes. It isn’t by chance 
that men like Major Seversky, out to shatter 
world marks, put Kendall Oil in their motors. 
There’s a very good reason. 

And this is it: Kendall Oil has proved, time 
after time, its ability to give lubricating perfor- 
mance that is far and away above the average. 
Refined by the most modern processes known to 
the industry, from the world’s finest crude . . . 
Bradford Grade of Pennsylvania . . . Kendall Oil 
is the “quality" oil of aviation. It has a rich, full 
lubricating body that won’t break down, that 
never fails to perform magnificently under all 
conditions. 

Kendall, the 30 Hour Oil, is available NRA 
at airports throughout the country . . . 
in refinery-sealed cans to protect it 
against contamination. *■" 

KENDALL REFINING COMPANY • BRADFORD, PA. 


KENDALL 

THE 30 HOUR 0IL 


MERELY MAINTAIN THE PROPER OIL LEVEL 
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TEXACO . . . 

— from cowling to tail fin 



* TEXACO AIRPLANE OIL ★ TEXACO MARFAK GREASE 

★ TEXACO AVIATION GASOLINE * TEXACO ASPHALT PRODUCTS 

(For Runways, Hangar Floors and Aprons and Dust Laying) 


T HERE is a specialized Texaco 
aviation product for every 
fuel and lubrication need. These 
products are available at principal 
airports and landing fields from 

Texaco products are used by a 
majority of the great air transport 
lines, by aviation schools and pilots 
in every State. They have gained 
this wide acceptance in aviation 
circles because of their 
uniformly outstand- 
ing performance. 

Back of these prod- 

scientific research and 
practical experience 
unsurpassed in the 
field of aviation. Write The Texas 
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found out about TAIL WHEELS 


T HE best way to tell this story is to quote 
from the letter above. 

"After two and one-half years of searching 
the market for the proper tail wheels for 
our Kingbirds . . . we have finally found that 
the Goodyear Airwheel solves our problem. 
"The tail of the Kingbird is extremely heavy 
. . . the abuse that these tails received was 
terrific. Nothing stood up until we went to 
your Ainvheels.” 


There’s not much to add to that — except 
that Goodyear, with the Airwheel and Air- 
wheel Hydraulic Disc Brake has solved the 
tough landing, taxying and take-off prob- 
lems for some of the largest air transport 
companies. It’s a mighty good idea for you 
to know what this equipment can do for 
you. Why not write Aeronautics Department, 
Goodyear, Akron, Ohio, or Los Angeles, 
California? 



WHEN YOU BUY A NEW SHIP SPECIFY GOODYEAR AIRWHEELS 
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PIONEER ROTATABLE AIR SPEED INDICATOR and 
ELECTRICALLY HEATED PITOT STATIC TUBE 



ROTATABLE AIR SPEED INDICATOR Type 735 
is an essential instrument, carefully designed to be 
quickly and easily read in conjunction with other 
instruments of the flight group. It is usually placed 
immediately to the left of the Turn Indicator. . . the 
Climb Indicator being placed on the opposite side. 

The mechanism may be rotated so that when a pre- 
determined air speed has been attained, the pointer 
assumes a horizontal position on the right hand side 
of the diaL.The Rotatable Airspeed Indicator employs 
the same high grade mechanism used in all standard 
Pioneer instruments. Available ranges, 200 to 300 mph. 


ELECTRICALLY HEATED PITOT STATIC TUBE, Type 357D... 
positively prevents ice formation at low temperatures, thus insuring operation of the Air Speed 
Indicator at all times... It is an established fact that within a certain low temperature range, ice will 
rapidly form on various parts of an airplane. The Pitot Static Tube, because of its small dimen- 
sions, may be rendered completely ineffective often before the airplane itself has been seriously 
affected by the ice load. Concurrently with this ice forming condition, low or zero visibility is 
usually encountered, making it necessary for the Pilot to depend entirely upon his instruments. 
The perfection of the Heated Pitot Static Tube makes possible reliable airspeed indication, regard- 
less of temperature. To provide for various methods of mounting, Pitot Static Tubes, type 357D are 
offered in three models. All three models have the same Pitot Static section as illustrated above. 


PIONEER INSTRUMENTS 
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Whirl Tested— Service Tested— Approved 

The pilch of the Curtiss Controllable Pitch Propeller con be 
set at any angle by the pilot— from the lowest pitch for take- 
off and climb to full feathering for dead engine use on multi- 
engine transports. This arrangement is always desirable for 
improving performance, and it is essential in the following 
cases:— (1 ) High-speed transports— to give satisfactory take-off 
and climb. (2) All classes of airplanes with supercharged 
engines — to give satisfactory take-off plus speed and climb at 
all altitudes. (3) Multi-engine transports— to give satisfactory 
climb at necessary altitude when one engine has cut out. 




CURTISS AEROPLANE & MOTOR COMPANY, INC 

BUFFALO A Division of Curtiss-Wright Corporation NEW YORK 
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BENDIX 

AIRPLANE WHEELS and BRAKES 

BENDIX PRODUCTS CORPORATION 

AIRPLANE WHEEL AND BRAKE DIVISION • SOUTH BEND, INDIANA 
(Subsidiary of Bendix Aviation Corporation)' 
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“Warming-Up” Costs Reduced 
with G-E OIL IMMERSION HEATERS 
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THE PLANE YOU WILL EVENTUALLY BUY" 



LEARN TO FLY 


TRAVEL BY AIR 


Lay aside your business problems for fifteen 
minutes a day and learn to fly in a Stinson 
cabin airplane. It's fun in a Stinson. 

The old idea that only birdmen could fly 
is a misconception; if you are normal you 
can fly. 

In the Stinson cabin plane 
you sit side by side — speak 
in normal tones. You are com- 
fortable — less noise — no 
stinging propeller blast. The 
cabin is smartly upholstered. 

Has deep, restful cushions. 

Learning to fly in the Stinson 
cabin plane is easier than in 
an open plane because you 
have full forward and side 
vision— wheel control 
duplicate sets. 


Today's business man is using the airplane 
to enable him to reach new markets 
quickly, and to cover his territory more 
frequently. 

There is no great difference in cost of air 
travel over other slower forms 
of transportation. 

Hundreds of business men 
use Stinson service because 
they receive two services for 
the cost of one — they com- 
bine their air-taxi trip with 
the fun of learning to fly. 

The Stinson operator will 
help you lay out the itinerary 
for your next business trip. 
Let him show you, in dollars 
and cents, how much you 
save by air travel. 



For complete information on low cost flight instruction and air taxi travel 
call the Stinson Air Cab Operator in your city, or write the Secretary— 


STINSON AIR CAB OPERATORS’ ASSOCIATION 

WAYNE, MICHIGAN 



This fine instrument is extremely accurate in all 
temperatures. It is actuated by differential pressure 
transmitted from the rain-proof Kollsman Pitot-static 
Tube which has been adopted as standard by the 
U. S. Army Air Corps. Thousands of Kollsman Air 
Speed Indicators are today in use in the Army and 
Navy and on the leading air lines. They are steadily 
winning favor with private and commercial fliers who 
recognize the importance of correct and reliable in- 
dications of air speed under all conditions of flight. 

The Kollsman Air Speed Indicator is of excep- 


tionally rugged construction. It is available in eleven 
ranges up to 500 m.p.h. and in the equivalents in 
nautical and metric graduations. The case is of extra 
strong Bakelite canvas composition. The indicator has 
standard mounting, 3 Vs in. diam., weight 8 oz. Also 
furnished with 5 % in. dial for the passenger cabin. 

The New Kollsman Catalog describes this and 
many other Kollsman Precision Aircraft Instruments. 
You are cordially invited to write for a copy. 
KOLLSMAN INSTRUMENT COMPANY 
1 JUNIUS STREET, BROOKLYN, NEW YORK 


KOLLSMAN 


PRECISION AIRCRAFT 


MSTRUMENTS 
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World’s Record 



by Seversky 
Amphibian 


Fafnirs on the Controls 


M ajor Alexander P. de Seversky recently pi- 
loted his Seversky Amphibian to a new 
world’s record of 1 80.3 miles per hour . . . truly a 
testimonial to sound design and construction. In 
his own words written after accomplishing this 
feat, he says . in the construction of this air- 
plane we have tried to use only the best materials, 
and Fafnir bearings, in our opinion, have qualified 
under this high standard.” 

Fafnir Ball Bearings are used on the control sys- 
tem throughout. They proved indispensable aids to 
smooth, dependable control, and will continue to 
provide new-plane “feel” indefinitely . . . and this 


with a minimum of maintenance or attention. 
Smooth, dependable control has been promoted 

pioneered the development of control bearings in 

Each Fafnir Aircraft Ball Bearing is dfsigned for 
a specific service and has won its wings. 

You will find comp! 

Bearing Company, New ‘Britain, 

Conn. Atlanta, Chicago, Cleveland, 

Dallas, Detroit, Los Angeles, Mil- 
waukee, New York, Philadelphia. 


The F. 




Safeguarding Quality 



FAFNIR BAIL BEARINGS 



P ASSENGER planes speeding through 
the day . . . mail and freight planes 
speeding through the night — are guided 
on their way by Radio. 

The RCA Victor trademark on radio 
equipment has come to mean the best., .and 
only the best is good enough for aviation. 

In every need of aviation the RCAVictor 
Company offers communication equip- 



RCAVictor Co., Inc. 

Camden, New Jersey 


ment that is efficient, economical, reliable. 
There are many types of both transmitters 
and receivers for planes, as well as airport 
equipment. The standardofqualityisthatset 
by the world famous "Radio Headquarters”. 

RCAVictor is ready to build any special 
type of equipment to your order. 

Get full details from the Aviation 
Radio Section. 


'Radio Headquarters” 



on 41 


EB® 


Floats 


E DO is justly proud of its part in supplying 
the seaplane gear for Admiral Byrd's 
Curtiss -Wright Condor. Largest in the 
United States, these giant 32-ft. floats have 
been chosen to shoulder the burden of an 
overload take-off from the Antarctic Ocean 
and the shock of landing their keels on the 
snow and ice of Little America. 

The spectacular nature of the Antarctic 
flight serves but to emphasize further the 
practical advantages of large seaplanes for 



heavy transport duty. The Condor seaplane, 
for instance, carries its passengers high 
above sea and spray, isolated and insulated 
from the shock of waves, protected from 
accident by 22 water-tight compartments in 
the pontoon structure. The 25-degree fluted 
bottoms of the EDO Floats insure against 
rough and labored take-offs; the retractible 
water rudders give superior ease in handling. 

EDO -equipped seaplanes, in many sizes 
up to the huge Condor, are now available 
for transport service, and are convertible for 
land or sea duty. For information, address 
Edo Aircraft Corporation, 600 Second 
Street, College Point, L. I., N. Y. 


EDO 


FLOATS 



Dawn to dusk, dusk to dawn, sixty of the new Boeing 247 transports 
carry their loads of mail, passengers and express over the Coast-to- 
Goast and other routes of United Air Lines. Pioneers of the new era 
in high-speed, de luxe air transportation — surpassing every claim 
made for them — they have definitely proved themselves “tomorrow’s 
transports today.” Boeing Airplane Company, Seattle, subsidiary of 
United Aircraft and Transport Corporation. 

BOEING has always built 

tomorrow's airplanes today ! 
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Do you know that . . . 

=“=^— = 

COLOR 

MEANS SAFETY 

IN THE AIR - ON THE GROUND 

• 

ASK ANY PILOT WHO HAS CRASHED 
AND NOT BEEN FOUND FOR DAYS 

infill receives more Ilian 150 requests 
for “back” issues of AVIATION. 

♦> 

If we printed extra copies of our 
monthly issues, we would be glad to 

in advance just how many of our ne»f 
stand readers will “miss” an issue. 

❖ 

But We Do Knoic — that each of 
these requests indicates a reader has 
“missed” just the issue he could make 

Insure your receiving AVIATION regu- 
larly by filling in the coupon below, 
today : . . 

GET THE FACTS 



BERRY BROTHERS 
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AVIATION 


A. new thrill for Sophisticated flyers 

rmmm 


never expected to have again. 


HiS: 


mmm mm 
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MACHINERy 

MATERIAL 

PARTS 


EQUIPMENT 
ACCESSORIES 
SUPPLIES 

Service Section 



PHEWX ^ ARBITRATE DOPES 


PROFESSIONAL 

SERVICES 


GRANVILLE, MILLER S DELACKNER 

aeronauWca^'engineers 







TITANINE- 


? 


F IND what you are 
looking for? If the 
advertising in this 
issue does not supply the in- 
formation wanted, of prod- 
ucts or services, write 


P 


B A 30 

BALLOON and aeroplane 


conform in every detail to 
the high standard of qual- 
ity which has been set 
for the wide fabrics. They 
are available in widths 
ranging from 1J4 in. to 3 
in. in both the pinked and 
straight edge. 

Wellington Sears Co. 

65 Worth St., New York City 




USE AIR EXPRESS FOR RUSH DELIVERIES AVIATION GASOLINE 

r t a m a w - AVIATION ENGINE OIL 


STANAVO 


ROCKER ARM GREASE 
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What will 

1940 

demand of aviation 
men? 

f | 'HE important steps in commercial avia- 
1 tion's present era of development are all 
-®- towards greater efficiency. 

Since the day it opened, the Boeing School has 
rated efficiency first. Every scientific improve- 
ment in flying is now taught here as soon as it is 
adopted by United Air Lines, the world's largest 
air transport system in point of mileage flown. 

Through the completeness of its ground 
courses and equipment — laboratories, shops and 

for this country. ? 

/P<9 it t i 

WESTON 

AIRCRAFT INSTRUMENTS 

M ,h. and a.,., and,,, ad™- 

ilton Standard Propellor and’pratt'fc Whitney, 

companies - equipping all new supeespeed planes 


d6 ^e in^tl^pl^equipmen, for blind 

H Ask any airmail pilot to give you hi, opinion 

CrosI^Po^nte^^ n^icato^Mode^Ssr'* When "you are 

GET THE BEST TRAINING: IT PAYS 

Aitaffll^ 

BOEING 

j~T 

SCHOOL 

( UNITED AIRCRAFT \ 

yAND TRANSPORT ) OF AERONAUTICS 

I' 

BOEING SCHOOL OF AERONAUTICS 


ssaacr stssrsr 

□ Limbed Commercial Pile, 

Bund Landing Indicator 


Weston H 

lns/rumen/s 
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SC INTI LLA 

AIRCRAFT MAGNETOS 

are standard 



ignition equipment on every 
engine manufactured by The 
Wright Aeronautical Corp. 

Makers of Whirlwind and 
Advanced Cyclone Engines 

SCINTILLA MAGNETO CO., Inc. 
Sidney, New York 
Contractors to the U. S. Army and Navy 



FOLLOW' 
THE LEADERS! 



Specify SL 5 *®® 

STEEL TUBING h SUMMERILL 


SAFETY— 

EASE OF REPAIR- 



MANUFACTURING ECONOMY— 

Structural changes— 

s* 1 ' - ■ ■“ 




SUMMERILL TUBING CO. 
Bridgeport (Phila. Disc.) Pa. 


TUBING by SUMMERILL 





HURLEY-TOWNSEND CORP. 


305 EAST 45th ST., N. Y. C. 




For Rocker Arms? Pick a double-range lubricant. 

On the Rocky Mountain Division of Western Air Ex- 
press — where temper ature and altitude conditions would 
play havoc with ordinary greases — they have standard- 
ized on Mobilgrease— the double-range lubricant. 

Mobilgrease stands up under any pressure ... at any 
temperature ... It stays soft ... It stays in place . . . 
It lasts . . .Why ? Because Mobilgrease is double-range. 

Mobilgrease is a companion product to Mobil- 


oil Aero Oils and Aviation Mobilgas— both double-range 
products. These gasolines and oils have been developed 
to give maximum power and protection at any altitude 
— at any speed — at any temperature. 

That is why so many commercial lines choose them. 
Socony-Vacuum double-range products include— 
Mobiloil Aero Oils, Mobilgrease, Aviation Mobilgas, 
Socony-Vacuum Instrument Oil and Socony-Vacuum 
Compass Fluid. 



Mobiloil Mobilgas 

SOCONY-VACUUM CORPORATION 0 
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REASONS 

■ 

For the Oulslamling Superiority of 

THE DOUGLAS 14 PASSENGER AIRLINER 




NASSAU 


Mexico cm 


KINGSTON • SAN JUAN 


SAN SALVADOI 


:ristobai 


iRACAIBO 


PANAMA CITY 


• SAUNAS 


BELEM 


: OATALEZA 


• ANTOFAGASTA 


_fllO DE 
JANEIRO 

• PORTO ALECRE 

* Montevideo 

BUENOS 

AIRES 


SANTIAGO 


SCHEDULE 


WASP AND HORNET ENGINES HELP PAN 


AMERICAN AIRWAYS SYSTEM MAINTAIN WORLD S RECORD FOR DEPENDABILITY 




j 


Flying more than sixty million passenger miles 
— carrying 221,665 passengers, nearly 12 million 
pounds of mail and cargo — and 99.678% of all 
flights completed on schedule! ☆ This is the 
record for dependability established during the 
last five years by the Pan American Airways 
System flying 26,652 miles of America's inter- 
national air routes over thirty-three countries in 
the West Indies, Central and South America and 


over Alaska and China. Most of these planes, 
including the great four-motored “clipper” flag- 
ships of the fleet, are equipped with Pratt & 
Whitney Wasp and Hornet engines. ☆ On the 
great air lines of the world, Pratt & Whitney 
engines are performing consistently with a 
dependability and economy of operation which 
has demanded the attention of every progressive 
airline operator. 


WASP AND HORNET ENGINES 


THE PRATT & WHITNEY AIRCRAFT COMPANY, U. S. A. 



SUBSIDIARY OF UNITED AIRCRAFT & TRANSPORT CORPORATION 


